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Effect of Thyme Leaves (thymus vulgaris L) and Ascorbic Acid as 
Natural Growth Activates on the Performance, Carcass traits, and 
Digestibility of Growing Rabbits 


Fawzi M Eisa Adel E Saeeda* 
Department of Agricultural Sciences - Higher Department of Microorganisms-Faculty of 
Institute of Science and Technology Soq Veterinary - University of Al- 
Alkames Msehel Zaytona 


e Aedli2010@yahoo.com 


Abstract 
Thirty-six growing Rabbits male, 5 weeks old, with initial weights of 776.67+9.71 gm were used for the 


study. The rabbits were randomly allocated to four treatments groups of 9 rabbits each. Group one fed 
basal diet free of feed additives and served as a control group. Groups 2 and 3 supplemented with 200 and 
400 mg Thyme leaves / kg diet, respectively. Group 4 received control diet, but drinking water 
supplemented with 200 mg ascorbic acid /L.Results showed that at 13 weeks of age the supplementation 
of 200 mg ascorbic acid, 200 and 400 mg Thyme leaves /kg diet brought a significant (P < 0.05) 
improvements in final body weight(g) by the value of 2119.4, 2250, 2360.6 and 2232.8 total of weight 
gain(g) by 1341.7,1502.8,1584.4 and 1457.2 feed conversion ratio by 3.83,3.22,2.96 and 3.43 and 
significantly (P < 0.01) decreased daily feed intake(g) by 91.42,86.78,86.77 and 90.2, respectively. Most 
of the carcass traits were insignificantly affected by different treatments, however, kidney fat and lungs 
percentage were significantly (P < 0.05) decreased and increased, respectively, in the group received 400 
mg Thyme leaves in comparison with control. Digestibility coefficients of DM was insignificantly (P < 
0.05) decreased in the groups received Thyme leaves, however, digestibility coefficients of OM was 
insignificantly (P < 0.05) but decreased in the group had 400 mg Thyme leaves in compared with control 
and ascorbic acid fed groups. Diets containing Thyme leaves caused significant (P < 0.05) increment in 
DCP % value compared with control and ascorbic acid fed groups. In conclusion the results showed that 
addition of Thyme leaves or ascorbic acid in rabbit diets had improved the productive performance, 
carcass, digestibility of growing rabbits and 400 mg/kg Thyme leaves was more effective tan 200 mg/kg 
Thyme leaves or ascorbic acid. 

Keywords: Rabbits- Thyme leaves- ascorbic acid-performance. 


1. Introduction 

The Since the European Union EU first limited and then definitively banned the use of 
antibiotics as growth promoters in animal feeding (Anadon, 2006), public opinion on 
antibiotic use by humans in the USA has changed progressively and scientific studies 
have increasingly focused on natural alternatives (Franz, et al. 2010), The EU decision 
stemmed from the concern that low-continuative dosage of antibiotics to either enhance 
animal performance or for simple prophylaxis purposes could lead to the formation of 
resistant strains of human pathogens that pose a real sanitary risk to the population 
(Wegener, 2003). As a result, new commercial additives of plant origin, considered to 
be natural products that consumers would accept, have been proposed to livestock 
producers. Herbs, spices, and various plant extracts have received increased attention as 
possible antibiotic growth promoter replacements. Some of the important aspects 
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associated with herbal additives are their ability to prevent digestive disturbances. 
Thymeis a flowering plant in the mint (family Lamiaceae). Thymus is a widely used 
medicinal plant in food and pharmaceutical industries. Among different species of 
Thyme, Thymus vulgaris is used more than other species in therapeutic dosage forms. 
In traditional medicine Thymus vulgaris is cultivated in many countries by most people 
especially in rural areas depend on herbal medicines to treat many diseases including 
inflammation-related ailments such as rheumatism, muscle swelling, insect bites, pains, 
etc. Also, the modern medicine in essential oil of Thyme has demonstrated the 
compounds have shown anti-inflammatory, immunomodulatory,  antioxidant, 
antibacterial and antifungal properties, (Saleh, et al, 2015). Ascorbic acid is not 
considered a required dietary nutrient, but under certain adverse environmental 
conditions, the metabolic need for this vitamin may exceed the inherent biosynthetic 
ability of ascorbic acid (Abou-Ashour, et al., 2004). However, many additives are 
recently added to rabbit feed or water to help alleviate adverse to enhance productive 
performance and immune response of rabbits. The present study was conducted to 
determine the effects of different levels of Thyme leaves and compare their effects with 
ascorbic acid on growth rabbits performance, carcass traits, digestibility coefficients of 
nutrients. 


2. Material and Methods 

Thirty-six growing rabbits male, 5 weeks old, with initial weights of 776.67+9.71 gm 
were used for the study. The rabbits were randomly allocated to four treatments groups 
of 9 rabbits each. Each treatment was further sub-divided into 3 replicates of 3rabbits. 
Rabbits were housed in wire floor batteries of 45 x 36 x 36 cm and were offered diets 
for duration of the feeding trial until reaching 13 weeks of age. AÏl animals were kept 
under similar hygienic conditions. Rabbits were housed in well ventilated block 
building. Fresh air circulated in the house using exhaust fans. The rabbits were kept 
within a cycle of 16 h light and 8 h dark. Four pelleted diets were prepared. Group one 
fed control diet free of feed additives and served as a control group. Group 2 and 3 
supplemented with 200 and 400 mg Thyme leaves / kg diet, respectively (Purchased 
from local market). Group 4 received control diet, but drinking water supplemented 
With 200 mg ascorbic acid /L (Fisher chemical analytical reagent Grande). Fresh water 
was automatically available at all times through stainless steel nipples for each cage. 
The experimental diets were offered to rabbits ad libitum. The formula of basal 
experimental diet is presented in Table (1) that formulated to cover the requirements of 
rabbits according to National Research Council (NRC, 1977) specific for rabbits. 
Individual body weight and feed consumption were recorded weekly. Body weight gain 
and feed conversion ratio were also calculated. 

At the end of the feeding trial, 5 rabbits were selected from each treatment group 
randomly, starved of food but not water for 12 hours and slaughtered for carcass 
analysis and the digestibility coefficients of nutrients 100 x (intake - excreted)/intake, 
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As shown in Table (4). The results were expressed as the mean + SEM. All data were 
analyzed using one way analysis of variance (ANOVA) using SPSS 16.0 statistical 
software (SPSS, 2008). Significant differences between means were detected. using new 
Duncan multiple range test (Duncan, 1955): 


Data were analyzed by using the following model: 
Yi =u +ai+ei 
Where: 
Yij = an observation, 
ai = treatment effect (i=1,....,6) 
eij = random error 
Table (1) Composition (%) and chemical analysis of the basal Experimental diet 


Corn yellow 19.00 

Wheat bran 11.00 

Barley 17.20 

Berseem hay 33.00 

Soybean meal 44% 15.00 

Molasses 3.00 

Di-Calcium phosphate 1.00 

Lysine 0.10 

Methionine 0.10 

Vitamins and nie 0.30 

premix 
Salt 0.30 
Total 100 
Chemical analysis (%) 

Dry matter 92.96 

Organic matter 84.83 

Crude protein 17.29 

Crude fiber 13.50 

Ether Extract 2.80 

Ash 8.12 

NFE* 51.24 

NDF 37,79 
DE**kcal/kg 2504.50 
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3. Results and Discussion 

In the present study the experimental rabbits looked apparently healthy and no mortality 
was recorded. The effect of Thyme and ascorbicacid on the performance of growing 
rabbits is presented in (Table 2). The results showed that the supplementation of 200 mg 
ascorbicacid, 200 and 400 mg Thyme leaves /kg diet brought a significant (P < 0.05) 
improvements in final body weight(g) by the value of 2119.4, 2250, 2360.6 and 2232.8, 
total of weight gain(g) by 1341.7,1502.8,1584.4 and 1457.2 feed conversion ratio by 
3.83,3.22,2.96 and 3.43 and significantly (P < 0.01) decreased daily feed intake(g) by 
91.42,86.78,86.77 and 90.2, respectively, in comparison with control. À part of the 
improvement in growth of rabbits obtained attributed to the positive impact of Thymeon 
body weight gain BWG and feed conversion ratio FCR due to its antioxidant properties 
and phenolic compounds. Just like feed intake, BWG also depends on several factors 
like genotype, housing, hygienic conditions, management, feeding system and diet 
attributes. Additives feeding have been shown to increase BWG by their ability to 
destroy pathogen microorganisms in the digestive system and consequently increasing 
the production of digestive enzymes which improve utilization of digestive products. 
(Cross, et al. 2007) reported a significant improvement in BWG when supplementing 1 
g/kg of Thyme, and when 10 g/kg of the corresponding herb was fed, it was noticed that 
Thymeherb did not achieve the same positive results as its essential oil. Nevertheless, 
Another study showed that an addition of 5 g/kg Thyme herb improved BWG by 
approximately when compared to the corresponding control group (Toghyani, et 
al.2010). While found (Cross, et al.2007) Addition of 100 mg/kg thymol, the major 
component of Thyme, did not show any effects on BWG when compared to the control 
treatment. (Vahid, et al.2012) concluded the addition of 1 g/kg Thyme essential oil 
might offer some beneficial effects on Japanese quail to increase live body weight. The 
feed conversion ratio FCR describes the relation of feed intake and BWG. More 
precisely, it is the animal’s overall efficiency in converting feed mass into body mass 
over a specific period of time (Toghyani, et al.2010) discovered that Thyme herb at an 
inclusion level of 10 g/kg downgraded FCR by approximately 4%, (Bolukbasi, et al. 
2006) found changed FCR beneficially when used 100 and 200 mg/kg of 
Thyme.(Gerencser, et al.2012) stated Thyme had no effect on the rabbits’ weight gain, 
body weight, feed consumption, but found Significant differences were only for feed 
conversion ratio. Feed conversion ratio was not influenced by dietary Thyme 
supplementation (Benlemlih, et al., 2014). (Denli, et al,2004) Concluded when addition 
of 60 mg/kg of Thyme oil to quail diets significantly improved the body weight gain 
and feed conversion of quails. (Yasser et al.2015) demonstrated that daily body weight 
gain and feed conversion ratio of rabbits fed They were significantly improved in 
compared to the control diet. Also (AI Shanty 2003) showed that ascorbic acid 
(100m//1L water) significantly improved final body weight and numerically decreased 
feed intake when compared with the control. (Selim et al. 2004) cleared those rabbits 
had access to extra levels of ascorbic acid beyond recommendation level achieved better 
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performance in weight gain and feed conversion ratio compared to the control group. In 
addition, (Selim, et al.2008) cleared that the treated growing rabbits with 200 ppm of 
ascorbic acid recorded significantly the best feed conversion ratio (2.68 vs. 3.68 in 
control group). Also (Zeweil, et al. 2016) indicated that the treatment with ascorbic acid 
(200 mg/kg) resulted in no significant increase in body weight, body weight gain and 
feed intake of rabbits. Based on the obtained results, doe rabbits which received 
ascorbic acid in drinking water 50 mg/rabbits/day were improvement feed intake (Abu 
El-Hamd, et al,. 2013). Feed conversion efficiency was better for 150 and 200 ascorbic 
acid than for 100 and 250 ascorbic acid. Performance of weaned Hyla rabbits could be 
improved during the hot period by supplementing 150- 200 mg ascorbic acid in water 
(Dauda, et al. 2015). 
Table (2) Productive performance of growing Rabbits fed the experimental diets 


(Means + SE). 
| Dietary treatments 
Items Thyme leaves Thyme leaves Ascorbic Acid 
200mg/kg 400mg/kg 200mg/l 
Initial weight (g) 777.78+12.50 777.22+17.48 776.11+23.27 775.56+25.46 
Final weight (g) 2119.40 ° +41.90 2280.00 422.23 | 2360.60°+15.05 | 2232.80° +30.58 
Total weight gain (g) 1341.70+45.30 | 1502.80/+24.86 | 1584.40°+21.03 | 1457.20°+10.00 
Daily gain (g) 23.95°+0.80 26.83°+0.44 28.290,37 26.02°40.17 
Daily feed Intake (g) 91.42°+0.48 86.78"+0.26 86.77"+0.39 90.22°+0.62 
Feed conversion ratio 3.85°+0.14 3.220+0.05 2.96°+0.04 3.43°+0.01 


a, b, Values in the same row with different superscripts differ significantly (P< 0.05) 

(Table 3) Results for pre-slaughter weight(g) 2322,2462,2507and 2367 was significantly 
affected (P < 0.05) by different treatments in comparison with control. Results for 
percentage of hot and cold carcass, total edible parts, non-edible parts, giblets, liver, 
heart, kidneys, spleen, colon, caecum, small intestine, testes, thyroid gland and head and 
length of small intestine, caecum and colon were insignificantly affected by different 
treatments, however, kidney fat(%)0.34, 0.32,0.316,0.32and lungs(%)0.56,0.62,0.62,0.58 
percentage were significantly (P < 0.05) decreased and increased, respectively, in the 
group received 400 mg Thyme in comparison with control. (Abd El-Hamid 1999) 
reported that carcass percentage, dressing hot carcass weight, kidney and spleen were 
not significantly affected by the treatment by ascorbic acid of heat-stressed rabbits. 
(Selim, et al. 2004) reported that ascorbic acid (300 mg/kg diet) did not significantly 
affect total edible parts (%). Similar results obtained by (Selim, et al. 2008). 
(Abou-Zeid, et al. 2000) demonstrated the effect of ascorbic acid supplementation on 
relative organs weight of Japanese quail at 6 weeks of age, and reported that ascorbic 
acid supplementation (200 or 300 mg ascorbic acid / liter) had significant effect on the 
relative weight of liver, spleen and heart while kidney was not affected significantly. 
Aromatic plants are becoming more important due to their antimicrobial effects and the 
stimulating effect on animal digestive systems (Ciftci, et al., 2005). (AI-Shanty (2003) 
found insignificant effect due to ascorbic acid supplementation on carcass traits of 
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rabbits exposed to heat stress. Also, other studies carried out by(Selim, et al. 2004, 
2008) reported no effect of ascorbic acid on carcass traits of rabbits. 
Table (3) Means + SE of effect of Vitamin .C, Thyme on carcass characteristic of 
growing rabbits. 


Dietary treatments 
te Thyme leaves Thyme leaves Ascorbic Acid 
200mg/kg 400mg/kg 200mg/1 
Pre-slaughter weight(g) | 2322.00b+19.84 | 2462.00a+11.13 | 2507.00a+25.57 | 2367.00b+21.88 
Hot carcass % 56.5940.18 56.78+0.46 56.28+0.17 56.78+0.29 
Cold carcass % 54.21+0.35 55.81-+0.49 55.31+0.35 55.43+0.41 
T Edible parts % 61.01+0.20 61.09+0.55 60.14+0.23 61.16+0.35 
Non-Edible parts % 38.98+0.20 38.90+0.55 39.85+0.23 38.83-+-0.35 
Giblets % 4,39+0.06 4,12+0.14 4,35+0.05 4.37+0.14 
Kidney % 0.64+0.01 0.65+0.01 0.62+0.01 0.62+0.01 
Kidney fat % 0.34+0.01 0.32+0.03 0.316+0.04 0.32+0.01 
Heart % 0.33+0.02 0.39+0.01 0.36+0.01 0.31+0.02 
Liver % 3.42+-0.06 3.07+0.14 3.35+0.07 3.43+0.15 
Lungs % 0.56b+0.01 0.62a+0.01 0.62a+0.01 0.58b+0.01 
Head % 5.50+0.09 5.24+0.13 5.17+0.13 5.14-+0.14 
Small intestine (cm) 258.00b+3.74 286.00a+60 292.00a+5.83 262.00b--6.63 

Small intestine % 4.13a+0.04 3.98b+0.02 3.94b+0.05 4.14a+0.03 
Colon length(cm) 38.00+1.22 40.00+0.00 40.00+0.00 39.00+1.00 
Colon % 1.25+0.108 1.23+0.05 1.27+0.04 1.26+0.07 
Caecum length (cm) 39.00+1.00 40.00+0.00 40.00+0.00 38.00+1.22 
Caecum % 4,58+0.17 5.24+0.14 5.27+0.13 5.12+-0.36 
Spleen % 0.07+0.01 0.07+0.06 0.07+0.04 0.06+0.01 
Thyroiïd gland (%) 0.01+0.03 0.01+0.02 0.01+0.01 0.01+0.01 
Testes (%) 0.40+0.02 0.40+0.01 0.40+0.04 0.42+0.01 


a, b, Values in the same row with different superscripts differ significantly (P< 0.05) 

As shown in Table (4), The digestibility coefficients of nutrients =100 x (intake - 
excreted)/intake, there were no significant differences (P < 0.05) in digestibility 
coefficients of DM (%)65.66,64.00,63.00,64.33 but decreased in the groups received Thyme 
in compared with control and ascorbic acid fed groups. Also, digestibility coefficients 
of OM (%)58.09,57.29,56.06,57.90 were not insignificantly show the same trend (P < 0.05) 
as mentioned for DM but group had 400 mg Thyme was numerically less in compared 
with control and ascorbic acid fed group. On the other hand, CP, EE, CF and NFE were 
insignificantly affected by ascorbic acid or Thyme supplementation in compared with 
the control, also results presented showed that feeding diets containing Thyme caused 
significant (P < 0.05) increment in DCP % value compared with control and ascorbic 
acid fed group. The present results are in agreement with those reported by (Attia, et al. 
2015) said that supplementing heat-stressed laying hens with ascorbic acid improved 
productive performance compared to the control group. Digestibility of dry matter, 
organic matter, crude protein and ether extract were highest in the treated treatments and 
lowest in the control group. Also, 
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(Selim, et al. 2004) reported that ascorbic acid (300 mg / kg diet) did not significantly 
affect crude protein digestibility coefficient, while it was significantly affected organic 
matter, ether extract and crude fiber digestibility coefficients. Sallam, et al. (2005) and 
Ettaib (2015) indicated that the treatment with ascorbic acid resulted in no significant 
increase in nutritive values of the experimental diets. Selim, et al. (2004) reported that 
the treat ascorbic acid (300 mg/kg diet) did not significantly affect crude protein (CP) 
digestibility coefficients (%), while, it was significantly affected organic matter (OM), 
ether extract (EE) and crude fiber (CF) digestibility coefficients (%). While, (Sallam, et 
al.2005) indicated that the treatment with ascorbic acid (40 mg/kg body weight) resulted 
insignificant increase in digestibility coefficients (DM, OM, CP, CF, EE and NFE) and 
TDN. On the same trend,(Skrivanova and Marounek 1997) reported that the 
digestibility of nutrients of Hyla 2000 rabbits supplied with ascorbic acid at 30 mg/kg 
body weight twice a week was not significantly affected. Supplementing heat-stressed 
laying hens with ascorbic acid improved productive performance compared to the 
control group. Digestibility of dry matter, organic matter, crude protein and ether extract 
were highest in the treated treatments and lowest in the control group (Attia, et al. 
2015).In conclusion the results showed that addition of Thyme and ascorbic acid in 
rabbit diets had improved the productive performance, carcass, digestibility of growing 
rabbits and 400 mg/kg Thyme was more effective tan 200 mg/kg Thyme and ascorbic 
acid. 

Table (4) Means + SE of effect of Vitamin .C, Thyme on digestibility coefficients of 

nutrients and nutritive values. 


Dietary treatments 
Items al Thyme leaves Thyme leaves | Ascorbic Acid 
200mg/kg 400mg/kg 200mg/l 
DM (%) 65.66°+0.33 64.00°+0.57 63.00*+0.57 64.33°+0.33 
OM (%) 58.09°+0.43 57.29*+0.32 56.06°+0.34 57.90°+0.60 
CP (%) 74.20+0.10 75.21+0.35 75.57+0.10 74.89+0.39 
EE (%) 62.57+0.30 63.02+0.50 63.39+1.45 61.35+0.35 
CF (%) 31.53+0.28 32.51+0.58 32.94+0.23 32.25+0.13 
NFE (%) 51.26+0.01 50.73+0.07 50.99+0.23 51.50+0.25 
DCP (%) 12.82°+0.01 13.13° +0.06 13.24° +0.01 12.94*+0.06 
TDN (%) 72.27+0.07 72.56+0.13 72.87+0.07 72.85+0.06 


a, b, Values in the same row with different superscripts differ significantly (P< 0.05) 

4. Conclusion 

Each The results obtained from this study showed that the second group (200 mg 
Thyme leaves / kg diet) and the third group (400 mg Thyme leaves / kg diet) is safe and 
better than the Group one fed control diet free andGroup four 200 mg ascorbic acid 
/Lthe and results showed that addition of Thyme leaves or ascorbic acid in rabbit diets 
had improved the productive performance, carcass, digestibility of growing rabbits and 
400 mg/kg Thyme leaves was more effective tan 200 mg/kg Thyme leaves or ascorbic 
acid. 
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(2015) Bhale e2di jh pég de at 9e 

pri Er pb GA pdt Djg dougre (le dial QI ABLE LA Gym jy lo 366 (2) dan 


e3 42 you eg 21 Vo lo Y1 Lu 
à 3.8 42079 à 1.944 839 % 0.0 
b 4842254 b 174 890 % 0.5 


. SN thus Cu me Ga 5329 Q és detail ss0nl ad ail Ci a,b 
Asjglt ésU 1 Juxe 2.3 


21 pue EU gauN Joe « (p<O0.05) zisli ski Jane G Ages 5045 Ju (3) ds Jotdl mo 
gl Ge M job done L OLA audi Ge code Gi ALU € pal ge Cooludi poule pos 
3 2017), ss cétedll » (2006) , 4,473 esse 5e JS ad) Jos Le pe Gé5 grill odas ensLal 
EUS ary Log e dal 3èe (ail ais ëoûj Gacf % 0.5 ae cçgmu Le adadi of ie (2013), + 
LAS ls les onu GLS cs Trimethylamine ,Triogonelline de A job sl Y 
JS Elgsdi Cale se sole Ni de AU (Le cgsstt Call le codes Gi A Re Le e caloNl 5L3l 
ALI alsb td je Guaul LAN Le At cle Y Lasfs ç D CHANT sd GS ut Ab (haël 


. (2009, 53,514 Ahmed ) call sus gaill tt cligendle al Cola Vie 
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ed grd pt b if 8501 Jues de dial QI ABLE Ad joe Ggpeue Lo! #6 (3) Jour 


29 42 321 pu 
sb ox ES ES 
2x 42 2» 21 % 
* 1.36 + 1280.16 2.3 + 799 % 0.0 
P 2.36 + 1403.72 ° 2.5 +850.5 % 0.5 


Halal obus ce ligne Dai ons Ji és dell agua es mali Gi a,b 

lat Slgrut June .3.3 

Shgrel Ja de (cie pnS/ 65) al GI M ju dome bel 6 O1 (4) 45 Jondi nes 
Lyme Cal Seul Juus ne MI ge Gomes de Wydi Al Gus Le « pull plu Lila 
pe ges Gal CSSS € Ali 4 %e A 4 les Cle Le cie Gi lei ie (P<0.05) 
ose (2011) ss céstgdll d Les Lis Ÿ all odes cpg 2T Lu due CG les 1542 
91.0 3% 0.5 céguue a jui mt) of 1,85 ci (2009) , os ill 4( 2006) ,03,57; 
SG (2007) , Abaza pe ès se poli plu cale Holy de Loue 5 dll les GP 
. ALL ae Cal lg CÉN (625 CL rl ul Go 6 0.5 cégcuc AL joie all Of 


ed etui pt égnbt Lélalt de état (1 ALT add jade ètool 6 (4) Joe 


Pb poli Loi 

ex 42 e» 21 % io 
110.9 + 3869.6 14,35 + 1060 %0.0 
°3.93 + 3945,4 17.01 + 1088 %0.5 


+ DHlall cle ce ge ei 329 Ji 5 di agudll es till GNT a,b 

lit Jul Jates 4.3 

Led céof (g gl AA Jipndh lue 25 3 (P<0.05) cgse cé 25e (5) à) Joudi cs 
55 ce cBaleh ,( 2015) ; (2013) , + adj Jess Le pe ès mlell odtes « ALI jules &yte Hd 
V0 1.5 cgymmes V0 0.5 ile esp le wiadl de (HI md Jus @ (P<0.05) zu doi 
di M où äle Of LSS ol (2017) , as cylgdl 085 Le pe és GS, ç dati aèle % lie 
, date Ge ge 6 Lytee pol leu Aa SSI End 6525 0 0.5 cépuuc all 7les Gite 
AI SUN ME Qi çe085 % 0.5 sauce all les le I M ji lol of 1,55 ait (2006) 
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etre ge QI) A Si &L) of1SS OU (2009) , lies Guuill ae miel os Gé Ye 6 ll 7e 
Lys 6 ANR aie ZA CHI bond bles G égal di sg N 1.0 40.5 cçune ll 
Labs QU QU lalgie 85L;9 & Lol sLall ie db Hores 3 al Jak J3 (six) Dsl bles cm ee 

Mukhtar, 2013) ail sil olorele rail als cu QU: 


dt gt Siiut Jgdl Joles Le célat Qi UE AE sp dl) ;6b (5) Jour 


pdt yonli 
V Bo 
ex 42 ex 21 
* 0.014 + 1.86 ? 0.29 + 1.26 %0.0 
b 0.013 + 1.75 # 0042102 %0.5 


. HHulali obus Qu gs Ge 29e Ji 5 dtyli salles il GS a,b 

hyrll Gus à5 Mes GAS Gondlls JajdsSU cégmme (de AI js Byrne lol jét 5.3 
Os OI Jagndi sa HS see G (PLO.05) age doi 225 (6) Là, Jde gt ab 
A Le ça Cdi le cdi ul GLS csgtns DAË de ç bill ble Ce LUI LU 
EHgsdi Feu ps GUN doaul s Jade AS cs CUT jus e ALI let Ze 
mucilage tannin , Saponins fe ai ji G Aleill 319 5920 Ad jp, Gomme srl CeSU 
Jess QUbs « ajéel pouf 51) ce Je aundl slal ce doll peleul que de Ja ils pectin 
de A sise (2015) « 0,21 Mukhtar lui ps GR soul, Jar cégue Lois de 
ae M 901.0 4% 0.5 ce ai lei 01 (2010), 53,41 Awadein dede Le je ail 
e pui DJ Go Cou os AN G Janet à AS Goal gsm Gaés de Je Gi ptœul 
Di gti cle & %0 0.5 cg M 54 plaeut of 55 cet (2007) ,Abaza à és lis; 
AL aile pe 2 UL pull Les (5 Jade cogrues je cunès 

09 42 yon pull LUN Dsnulls Jon cégane (de Ada QI BUT Alt! soi dal 66 (6) Jour 


mg/dl) 4 dau (mg/dl) Joie % &loY! 
8 8 
* its 2 0.7 + 135 % 0.0 
b 0.57 + 37 b 0.89 + 124 % 0.5 
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9 AN 9 QI) DSL shac il Aus 9 Gladt Aus (he all AI AU sg Drm lol 66 .6.3 
7! abri 059 I (Rail 

Us (oi Jens d'altall 7les ef GI A sol Gym 2800) of (7) 45, Jo Gal mal ei 
Bus Ce YU Jaes) Lens e AsLAI ogamg àilèe CAN Ojg due AS Dj dus lai dus ne HS de 
HS à Le pe GES All oies ç ALI Assame & lie AI ju Gomes (le ah assamell Loti 0js 
di ussf ati jade douce Lo) Of se (2013) «5,27 Mukhtar US « (2004), 0:,5:73 Guo + 
y AS 0js le css JR je de Roll Ojs Gén él 

Lens 9 hall dus Je poli res Abe Qi Ait I AA jo dignes Hot 456 (7) Jour 
. Pt abri dj di (bel 3 AN 3 Qi ) SSL stas Vi 


Voie Dis dus | Voili Dis dus | Vous Dj dus | Vodladt dus % LI 
39 j de - 
1.73 0.46 “ 71.37 0.0% 
1.67 0.45 1.94 71.99 0.5% 
Lot 4 


Mr pb 5 sell end jémeS pol pes OOEN AU job démue Bo) AU ELA Le pri 
Lijoh 54 cond de Lt M exe ce Die BL YI ce LE Le jade aol a, Le als Lg 
gi all BUY us duel Alf Ole ge Al deb Cuos EUUs plœull Gall is Jatess 
BON Cut paall Aus ŒUS e pli bail (der 

ee 

él y jo. Gb Ms slas V1 (3 aate (2016) .f san 

de Ga JU pe ip ce calé cugne BL) 6 (2011) .J 2e «al cp ge css 
.62—55 :(2) se 4 4e cab pol JUN alé. ol pad ls Yi eloŸ 

only QU pladl hs oh cell otre LessSS (2009) 8 ie cal eg ce ei 
5e Aa «Sola) 

Den Je GG dé ob sole M job ae) 66 (2009) Le 7 aalle eg E end 
(2) 4e (33) de cali LI 2 alé pol 73,5 3 ble Le UN tel 
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ile nl cr St) AS E aix) E ad Ja Q LD gts #6 .(2006) Dale ae «ss 
. 172 - 165 :(1) sx 37 de c251,l Bel pole 
Gomes GlsYl Ne OU pole Cootèdls A jo plimel 36 als (2013). | 6 ce 
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Effect of addition fenugreek seeds powder to feed on productive 
performance and some Physiology characteristics to commercial 
broiler chicken. 
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Abstract: 

The experiment was conducted to investigate the effects of dry fenugreek seeds powder as a natural feed 
additive on the growth performance and physiological parameters of broiler chicken. With an average 
weight of 40g of chick one day-old Ross 308 chickens, Obtaineol from the Golden Company were 
randomly distributed into two groups (control and experimental treatment) :(0, 5mg/kg fenugreek seeds) 
each group contained of 30 birds._ Body weight and weight gain rate were measured in addition to 
calculating consumed feed, food consumption factor, and comparison between groups of the percentages 
weight of organs (heart, gizzard and liver) were were measured. The results showed a significant increase 
in live body weight and weight increase rates (p <0.05), as well as significant improvement in the feed 
conception ratio (FCR) of the birds fed on a diet supplemented with dry fenugreek seeds. Asignificant 
decrease in serum total cholesterol (TC) and total triglyceride (TG) in experimental group compared to 
control. It was concluded that additive of fenugreek seeds to broiler diet were reliable-cheap additive and 
growth promoter. 


Key Words: Broiler Chickens- S. fenugreek- weight increase rates - feed consumption food 
efficiency- cholesterol- Triglyceride. 
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Ça 

Le gré 2,79 G 2018-2017 ju Je cureh cf cell de oo all Qu er aile El oje curl 
pli ali )ls Abel 30 té) je Cauos I Au ds Doug ailes a 44 5 (ét led se ge 50 Qi 
su & CL ist, JS a Gale Bue glaf 10 sue leu cest call 3 ai Lei cu Lulss (el 
Je Sul a, G LL mis, 2 17.04 bai, à 10.33 Lui a 4 ass bugs OÙ lu &é (3e mobs hd one 
ge dal SK .8 31.22 Ai, 8 19,79 Lu SU ass dure OS su US (ges se Ale ce xd 3 glaf 8 te 
A tb taste OUI Ce gel ts AU os of Ni qu tulul bises poil ose 

bugs (P<O0.05) SUyi se bis def SU is EU le 307.19 , Sa > 392.27 SUN dljof Len OS 
Los Je Gaelle al canal a is So jsll GB cgtiee alle JS ai its 912 15.24 06 gti ui 059 
238.08 ii es plz 12.83 ait me Ojglls pus 17.94 alt 5x Job bugns 2.22 [hall @ Dal sas Jougre 
el Gas ce Gel ii G all al dj of .(P70.05) ALSI of de Jedi pus lex) a d pla 
poil Jé Gill aus, a dus cooëil Quels à, sai Lei @ (ef 0 OÙ all G Gal sas Les «(P<0.05) 
all Je üjli il Les @ ef cslf ali dues ail due OI (P<O.05) coll Loë aie sul Lei G 
d AH olrb Re oèdll De 56 cotes «dé pl) alollls RAS Y la je sue Ai cèes (P<0.05) 
all bei 

mal — ii — Abel SSI — BAL VI SL — ( eld h-tidhi ll 

ON | 

pe 5000 Jj all 9e Le, 3 LT os Lust Gil Lait lis Lasst CLON pli be Of aire 
Shapiro «2002 Price) Lust De ul Goe au sf Li GE ab GO JS de 
gs 300 + ST La Las (Columbidae) zh A I Catedli eladt axs (2013 Domyan; 
4 350 + ;ST las «(Columba livia) take Bou pus (gi YOU ON pes atbedli leds 


(2002 Price) gs ia LE 23, 


E : 
http://www.misuratau.edu.ly/journal/jmuas 82021 press dj 5Y1 sal éalll als all 


As, dl 2 pa Gi, Anal ne 
Journal of Misurata University for Agricultural Sciences 
22021 ras J3Ÿ1 sell Ali als all 


las til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


ss »» Wild pigeons «sx «di; Domesticated pigeons st di U di ui LR 
NI el QU @ iles duteull oleball pole col pledt jf call à Cool Co G is 
(2013 Domyan ; Shapiro) Feral pigeon emss OA gleé 3 Les Ssmell si 

3 Shapiro) Lei Dès Las Jus Logf GO audi AU G cel pladl Ge aus & Call ali 
(2007 53,21, Marques) Ai + 5, GLEN JS 3 psdl ,äzus (2013 Domyan 

laut Goes] GAS leds NL of as LR EU jodall os (de ask ad coléusl les OL YI use 
GP ciel ce nés Opel déles ais Cul polses ai fact pis dll Ci ass 
Lai Jé G atelal adt ete of (1992) Johnston L-Y 45, .(2012 54,41 Stringham) 
Ge SV gel Vas 3 clous Ju alennht jh (3 pr Aleusee OUI dates Lans co gt 
Jo Ab Oe Jlès OS oleuslasf Jlbe dus LT ne GE LUN (ges Gi QI dial 4e äiledli 
bi G Loges Ju Jak paul LS ep ytalls Gt Je mel LES sf all Jef plodt Ge 
LS.(2015 54,41 Bu) cool our Loges nul LU 2e G JUS audi EUY aus AË 9 cod 
LE Ghee (a 2dl G di de 85e aldirut Leu ge Je cale ANT GS JR pladl puéerul 
(2009 5,5% Kurhalyuk) ,sd2l os 

Je Le ons pladl 15 ce dule 680 Use cool elil Less ecmall (ee Ali G poli pad que NS 
(2019 54,47 Jiang) Ai AS Y + 080 

BUS s sal julel plu cool Je ôde Obs Ra bis pland) Ule pull past Ma ce èl 
«2009 5,21 Abou Khashaba «1915 Kirkpatrick ; Cole) A4 EN Le dual ail 
es AU Alt A Jo où (2018 53,47 Balci «2016 54,27 Parvez «2011 54,57 ; Soysal 
«ol, Mi oies JA 

eines ei (Lei Ce cles Of Re ONDLI e duell GB uuss (ai Rbutli BL lès sal putes 
Ibrahem ; Abou Khashaba «2008 5,41 El-Hanoun) GA ser Qi Qi G US coms 
.(2009 

ce ope sje Jas 8léll de OA OR Lex «ou aus Lentis Lol Bas OUNI G Lél G pledl un 
Jah JU D pme 6045 8x Ni Gi G LU ce CS gala de spmall Eat pol Jos de SI 
otgdell dsl Jf JAN 8 sf osl 6 clou all os 5 Cl Goudl QI tee Ne Jisn elétl aus 
bled ll ae A Goui  leu Dosall px oljs cell ode ce 315 Le Laleul gb jets 
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JA plan) Juelrlls geul aelel el Je RS ble - Lole de (Ge — des Ÿ use Nt austil 
ce Leulés Al Gi di 3 Jets sed oolèe Gaul of conos LI ae je Oudi OS EUX «Lu 
sil, Caall (les 

ordi sis Gb .2 

by Oblyæs ais 12 

y 2) 3 «2018-2017 ele Lu cell agde ce 25h el Lai aile (3 Eu ojs cui 
pa QAË dou Aloe age pla 10 leu de ouest ANT Cet di ce gs 50 dl de 

8X1 Sr)s .2.2 

13.41 16.14 21.56 bu, 8 6.6 10.92 13.44 Lu sh ass bugs OS sal Lai 
8 20.56 419 Lui sh as Lusse HG cuall Per @ Ul cMoi de lus pousds pois yeûl 3 à 
11.02 ,Us Lei Ge cles qi cils. Jill de sus su el & 831.61 :30.82 but, 
«39.33 Qi cal Lai G à 2e del cbos Les «Msdi le nluy peus mois @ 8 3.04 :7.4 
il obtl LE ge ce obi sde os Hi Ce us sx & 8 37.16 
/https://power.larc.nasa.gov 

x .3.2 

Ge) ob se bdes Bel Lo ol cul Ole elüs 8 4 X 3 lui 2 G u4 Adi 
les Gi Die ge AAA Guoluoll ce Cas LL aèedle CHLON LIL éçènes 

Leon cond es Cle Sie MIS ide 2 Sllore Li LM ua Aube à, (3 542 cë 
gas Ÿ Es Mal ai Al Lé eg Ge Calle CGLUN Lég nat spl pale SU pod 
jte Nl es cl pledi prets ne de Ab plall 

Ali bts 4.2 

arals e alu AS (ge pabs ce Sn G eleil Lei G gta 10 se de au Lg cut : SN al 
AU gs x Ut ce El G ul Je Gel oil, ati LU G gli 8 4e de dl 
x 

djasl 5.2 


ab À 8, ON ou C3 (dax el di 4 YU EMPNIETAAI ei JS > JS clei puis 


E u 
http:/www.misuratau.edu.ly/journal/imuas 22021 pra J5i asll éAill als li 


As, dl 2 pa Gi, Anal ne 
Journal of Misurata University for Agricultural Sciences 
22021 ras J3Ÿ1 sell All als all 


Lilas til — Lol 3j à plat AMI alall jai pal 
ISSN 2708-8588 


JS pe Dés Ga ed pis pe ON Le je Vo cles G Cala pas poil Out Hs LS 
glabls Cl Luars pal JS ol ce DK ah Shi A5 jun qu Bonus Bises ice el ef ane 
Lu ltall .6.2 

Eh js Quad de jee Cumedl 56 Jobs Raul Ojss Cal G Om one CA & cad DS 
5 Dal pos cp cle le Le Ag N au G ON JS of pu 28 de poil pe ge (sm 
cbei é igsj 18 (le Cynest cahodl ble ce CA pla) Abulidlg ali Yi 31 jules ous al 
ea eos Jés (Ri) Ji ai G Les Cauli ps JS LA of AG & ad ét CA de œbti 
Las «ei (ie) AU Bd G ai # dubai stex di 6 (cell) ai Gal G pllaill des 
si 0j de telle Gal all gs sert 66 58 ele ste YL 

glerdl Hdi .7.2 

pla) plu Cool de (us ads St ads Cala Wells Lusdls sul) Cévgl cles Yi parut 
Lulys 8 col HE pret canelle ele Les (3 pla sf obus cu al € Lis] pics «dal 
LU GS que jet put LS. 13 Canal Lei G UNI obof de Gti sl yls ah le ét 
les N pli ul Giles Vi di cf plladll Je Gil Jus 3 uadll mu gèe Cle edll jt 
.(Systat, 2009) Systat 

LUS mit, 3 

Ji pol ali ciel 1.3 

aa sis 3 LI of langue cols. del poli Gauss tél pl Cuosli (1) Juil os 
AM pli objsf de ef cl ai et AL of OU 4e 307.19 , SU 42 392.27 ce 
(2009 54,41; Abou Khashaba) 4,+ 321.24 — 319.33 :, css (ao call 

al Ji Gael pd pue jslell OÙ ponall Gs djalls IR de de Les Li plat Ye bé 
SEEN (ges di dj dll ce Lame poli Lis Lau clous Jléts élan JE 3 pm ilousses 
y 5 .(1992 Johnston) Jlss ad De Jus SUIS olusluf Je dus LT ss ai 
ae oijof 5e costs OI of ces Jleë, pla We 8e Let auls G (2016) 0:21, Parvez 
7 261.10 Giribug 4 GLS ininn je 748.2 cal si Strasser 1% 

ji OS aadi 0j .2.22 OS hall @ add 4e 5 pe 15.24 GS ati oje 3 Dal dis Jaugre 
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«(2017 Kumar «2016 Drenikowski ; Majewska) dis ie a+ 1444-1421 «a, 14.8 


Ai ed G 5 (2007 5,27 Abd El-Azeem) elz 17.38 -13.78 (5,al (sai lot G à 


sell 
(utll BA + Lught) At alooll atull cé slt (1) Jour 
et dll doit dll bus sul 

469.29 307.35 1102:+39227 18 Si 
372.12 246.38 8242:307.19 18 SI 
18.47 848  034+15.24 40 ae ds 
18.47 11.30  0.452:1551 18 God dant 059 
17.56 13.20 0.32215.72 18 A5 Lauli dj 
16 848 2.20 + 11.89 3 AH Lai 
- - 12.01 1 At Ji Lai js 
4 2 0.132222 40 aie 
18 17  0.06:17.94 34 (es) lat à Ji 
15.32 1112 02321283 34 upéilt ds 
321.71 146.99  8.81:238.08 30 ali 559 


él plodi 3 Qui je dugre se JB a .(2008 53,57 + El-Hanoun) 4,+ 15.49-13.62 ti 
Aka of ss (2010 5:47 Darwati) &es 1.80 def cuits oui met os ele 17.77 us oui 
SEL Jlé él pladi De Dj dures cledl U,af (ai OH9Ni ce Clef és Dee ps YU ue 
Meleg) #,+ 21.14 King ; Texan ge ce jai 65,41 pli Gs (2019 Najat) + 26.35 
BJ és ja À (2015 03,57 Bu) DH Cest Cou audi djs cab of Re (1999 ST, 
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Libyan local pigeon: Preliminary description of productive and 
reproductive traits and their variation between winter 


and summer seasons. 
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Abstract 

The study was conducted in Qaser El Mekdem village, west of AI Bayda city, Libya, during 2017-2018, in 
a dovecote containing about 50 pairs of Libyan local pigeon breed, maintained in semi-closed house all 
around the year. Ten pairs of pigeons were randomly chosen in the first phase of study: November-January 
with temperature mean of (10.33 min. and 17.33 max. °C), and 8 pairs were used in the second phase of 
study: June-July, with temperature mean of (19.79 min. and 31.22 max. °C). Average weight of parents 
was 392.27 and 307.19 g for male and female respectively. Adult’s weight significantly affected by sex (P 
< 0.05). Egg weight mean was 15.24 g, the first and second egg were comparable in weight. Egg number, 
incubation period, hatching weight and weaning weight in local pigeon were 2.22, 17.94 days, 12.83 g and 
238.08 g respectively. Hatching weight, growth rate and weaning weight were higher in winter in 
comparison with summer (P < 0.05). Local pigeon produced lighter egg (P < 0.05), and tend to produce 
less egg number in summer in comparison with winter. Egg hatchability and pre-weaning squab death rate 
were low in winter in comparison with summer (P < 0.05). A preliminary description for a number of 
productive and reproductive traits of Libyan local pigeons and their variability between winter and summer 
seasons were presented in this study. 


Keywords: Local pigeon — production — reproduction — summer — winter. 
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Determination of the insulin hormone concentration in samples of 
camel milk during the early lactation period 
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Misurata Agriculture - University of Tripoli 
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ABSTRACT 

This study was conducted to determine the average of insulin concentration in colostrum and milk, for 
three local camels in the city of Misurata; during the first 15 weeks of lactation. The first samples of 
colostrum were collected within 24 hours of birth, and the second samples were collected within 48 hours 
of birth; The samples are prepared and analyzed by UV spectroscopy with a wavelength of 276 nm; The 
average concentration of insulin in the colostrum samples was (641 + 77.7 IU / L), and it remained high 
during the second week after birth with an average of (435 + 5 IU/L), And the average concentration in 
general in milk samples during 14 weeks (186 + 17.9 IU/L). 

The statistical analysis shows that there are differences, where the significant differences were high 
between the first three months of breastfeeding; It should be noted that this study lasted for 6 months 
because the birth of the female camel was not at the same time, although the insemination and mating 
took place in the same period, which led to the observation of non-significant differences in the 
concentration of insulin between them and by excluding the genetic factor, only the environmental factor 


remains. 
key words: camels - parturition- milk - colostrum - Insulin hormone. 
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Impact of Dicofol and Cypermethrin on protein metabolism of 
freshwater fish Catla Catla 
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Abstract 


The freshwater fish Catla Catla was exposed to Dicofol an Organochlorine pesticide and Cypermethrin a 
synthetic pyrethroid which is widely used in agriculture for several crops such as paddy, cotton and 
vegetables to control serious insects and mites in many areas of the Guntur district, Andhra Pradesh, 
India. The LCS50 values determined for Dicofol 18.5%EC and Cypermethrin 10%EC at 24hrs were 
1.82ppb and 1.68ppb respectively.1 /10th of lethal concentration for 96hrs LC50 value is considered as 
sub lethal concentration. The exposure of fish to a lethal concentration for 24hrs and sub lethal 
concentration for 8 days and investigated significant changes in the vital organs by following standard 
protocols. The percent decrease of total proteins was observed. 

Keywords: Dicofol, Cypermehrin - Total proteins - Catla Catla — freshwater. 


1. Introduction 

Pesticides are extensively used worldwide in Agricultural Practices to control pests and 
increase crop yield. In recent years, their use has increased considerably. There are 
several definitions of pesticide; the Food and Agriculture Organization (FAO) defines a 
Pesticide as any substance or mixture of substances intended for preventing, destroying 
or controlling any pest during the production, processing, storage or marketing of food 
in all agricultural commodities for controlling the pests (FAO 1986). For controlling the 
different types of pests a wide variety of chemical pesticides are used. These are 
primarily Organochlorines, Organophosphorous, Carbamates, Pyrethroids, and various 
inorganic compounds. 

As an agricultural developing nation, India too relies predominantly on chemical 
pesticides to sustain a large population. Pesticides have the potential to kill a wide 
variety of insect pests and in doing so they harm the ecosystem in general and human 
health in particular. At present, India is the second largest producer of pesticides in Asia 
and also ranks twelfth in the consumption of world Pesticides (Eds, et al.,1972). The 
majority of the population in India (56.7%) is engaged in agriculture and are inevitable 
to exposure to the pesticides used in agriculture (Gupta, 2004). 

Pesticides and related chemicals destroy the delicate balance between species that 
characterizes a functioning ecosystem. Pesticides produce many physiological and 
biochemical changes in freshwater organisms by influencing the activities of several 
enzymes. Alterations in the chemical composition of the natural aquatic environment 
usually affect behavioral and physiological systems of the inhabitants, particularly those 
of the fish [Radhaïah et al 1987]. 
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1.2. Dicofol 

(IUPAC Name: 2, 2, 2-trichloro-1, 1-bis (4-chlorophenyl) ethanol) is an organochlorine 
miticide used on a wide variety of fruit, vegetable, ornamental and field crops [Binoy 
etal.,2004, Extoxnet,1992]. Dicofol is structurally similar to DDT. According to the 
World Health Organization [WHO,1996], Dicofol produces stimulation of axonal 
transmission of nerve signals, believed to be related to inhibition of ATPases in the 
central nervous system (CNS). 

Table (1) Chemical identity of Dicofol 


Dicofol 2,2,2-trichloro-1,1-bis(4-chlorophenyl) ethanol 
A RL 4-chloro-a-(4-chlorophenyl)-a-(trichloromethyl)- 
A 
CAS chemical 4-chloro-alpha-(4-chlorophenyl)-a-(trichloromethyl) benzene- 
pr methanol (WHO, 1996) 
1,1-bis(4'-chloropheny1l)2,2,2-trichloroethanol 
(UNEP/POPS/POPRC.9/3) 
1,1-bis(4-chlorophenyl)-2,2,2-trichloroethanol and 1-(2- 
chlorophenyl)-1- 
RE (4- chlorophenyl)-2,2,2-trichloroethanol (‘pb p'- and o, p'-isomer) 
(US EPA, 1998) 
de 115-32-2 (dicofol; p,p'-dicofol); 10606-46-9 (o,p'-dicofol 
1,1-bis(chlorophenyl)-2,2,2-trichloroethanol; 4-chloro-a-(4- 
chlorophenyl)-a-(trichloromethyl)-;  Acarin,  Benzenemethanol; 
Carbax; Cekudifol; CPCA; Decofol; Dicaron; Dichlorokelthane; 
Trade name | Dicomite; Difol; DTMC; ENT 23648; FW293; Hilfol; Hilfol 18.5 
EC; Kelthane; Kelthanethanol;, Kelthane A; Kelthane (DOT); 
Kelthane Dust Base; Kelthane 35; Milbol;, Mitigan; p, p-dicofol; 
NA2761 (DOT); NCI-C00486 (WHO, 1996). 
Molecular CuHyCIO 
formula 
LR EQUIEE 370.49 
weight 
CCI CI CCls 
Structural SES SE de 
formulas of the ” | | a | 7. | a 
CAS No: 115.32-2 CAS ND. 10B0B-46-9 
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1.2.2. Cypermethrin 

Chemical identity: 
(RS)-alpha-cyano-3-phenoxybenzyl-(1RS,3RS,IRS,3SR)-3-(2,2-dichlorovinyl)-2,2- 
dimethylcyclopropane carboxylate (IUPAC name) (RS)-cyano(3-phenoxyphenyl) 
methyl(1RS)-cis-trans-3-(2,2-dichloroethenyl)-2,2-dimethylcyclopropane  carboxylate 
(Chemical Abstracts name) 

C.A.S. number: 52315-07-8 

Cypermethrin is a mixture of all eight possible chiral isomers (see alphacypermethrin 
monograph) Structural formula: 


Figure (1) Cypermethrin 
Molecular formula: C22H19CI2N03 
Molecular weight: 416.3 
Synthetic pyrethroids are one of the wide varieties of pesticides contributing to these 
situations. Cypermethrin is one of the newly synthesised insecticides. Hence the thought 
of using plant extracts, namely pyrethroids received much attention. But these 
insecticides also tend to affect the biology of non-target species along with pests (Reddy 
and Yellamm, 1991; Veeraiah and Durga Prasad, 1998). 


Table (2) Chemical identity of environmental degradation products of dicofol 
(Source: US EPA 2009; Spain 2006; CAS REGISTRY 2015; Chemspider 2015) 


Ciel Chemical Name Molecular 
(CAS weight (g/mole) doi 
Number) : 


'-DCBP 
oo . 2) 4,4'-dichlorobenzophenone 253 Lei a 


0,p'-DCBP 


@ 5-29.0) 2,4'-dichlorobenzophenone 253 
CI 


1,1-bis(4-chlorophenyl)- af Ÿ- ! a" 
p.p-FW-152 2,2- dichloroethanol 
HC CI, 
E . 
http://www.misuratau.edu.ly/journal/imuas 82021 jraus J'Y sal allé sis all 


As, dl 2 pa &i,22 âxab> ne 
Journal of Misurata University for Agricultural Sciences à - 
e2021 seuss D 5Y1 saxll El alsall MISURATA UNIVERSITY 
Silas cl — cl, 5 e sal ll All _Jaï $all 
ISSN 2708-8588 


hemical 
RUES Chemical Name Molecular 
ee weight (g/mole) SNS 
Number) 8 
1-(2-chlorophenyl)-1-(4'- © oH 
o,p'-FW-152 chlorophenyl)-2,2- 336 aa 
dichloroethanol sé. 
-DCBH 1 
PP - PE 
(90-97-1) 4,4'-dichlorobenzhydrol 253 ns 
'-DCBH { (és 
O,P & t_dAi 
(43171-49-9) 2,4'-dichlorobenzhydrol 253 a: ra: ci 
H 
CI  COOH 
o,p'-DCBA | 2,4'-dichlorobenzilic acid 297 + 
on|| 
DCBA a 
Bis(4-chlorophenyl) bible 
p,p'-DCBA es 
2. (hydroxy) acetic acid, 297 l 
(PTE) 4,4’ -dichlorobenzilic acid ci @: CC cl 
Le] 
3-OH-p.p"- 3-hydroxy-4,4'- _. Ho C 
DCBP dichlorobenzophenone 2 lol 
ci [oi] 


1.2.3. Catla Catla 

Body short and deep, somewhat laterally compressed, its depth more than head length; 
head very large, its depth exceeding half the head length; body with conspicuously large 
cycloid scales, head devoid of scales; snout bluntly rounded; eyes large and visible from 
underside of the head; mouth wide and upturned with prominent protruding lower jaw; 
upper lip absent, lower lip very thick; no barbels; lower jaw with a movable articulation 
at symphysis, without a prominent process; gill rakers long and fine; pharyngeal teeth in 
three row, 5.3.2/2.3.5 pattern; dorsal fin inserted slightly in advance of pelvic fins, with 
14 to 16 branched rays, the simple rays non-osseous; anal fin short; pectoral fins long 
extending to pelvic fins; caudal fin forked; lateral line with 40 to 43 scales. Greyish on 
back and flanks, silvery-white below; fins dusky. 
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Figure (2) Catla Catla 


1. 3The Study Area 
1.3.1Location 
Guntur is located at 16.29°N 80.43°E. It has an average elevation of 33 m (108 ft) and is 


situated on the plains. There are few hills in the surrounding suburban areas and 
Perecherla Reserve Forest on the north west. The city is around 64 km (40 mi) to the 
west of the Bay of Bengal on the east coast of India. The Krishna delta lies partly in the 
Guntur district. There are other smaller rivers and channels in the region such as Guntur 
Channel, Chandravanka, Naagileru, Guntur Branch Canal. 


Figure (3) The study area Location 


3.1.1 Climate 

As per Kôüppen-Geiger climate classification system the climate in Guntur is tropical 
(Aw). The average temperature is warm to hot year-round. The summer season 
(especially during May and June) has the highest temperatures, but these are usually 
followed by monsoon rains. The winter season (from November to February) is the 
most enjoyable with a pleasant climate. Winter months are usually dry, with little to no 
rainfall. The wettest month is July. The average annual temperature is 28.5 °C (83.3 °F) 
and annual rainfall is about 905 millimetres (36 in). Rain storms and cyclones are 
common in the region during the rainy season, which starts with the monsoons in early 
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June. Cyclones may occur any time of the year, but occur more commonly between 
May and Novembe. 


2 Material and Methods 

The freshwater fish Catla Catla of size 5-6 +1cm and 6-7 g weight were brought from a 
local fish farm and acclimatized at 28 + 2 OC in the laboratory for one week all fish 
bring it from Market of fish in Guntur India we made analysis in Lap of Acharya 
Nagarjouna University India. The stock solutions for Dicofol 18.5% Emulsifiable 
Concentrate (EC) and Cypermethrin 10% Emulsifiable Concentrate (EC) were prepared 
in 95% acetone to yield a concentration of 100mg100ml-1 which was further diluted 
with distilled water to get a working solution. The water used for acclimatization and 
conducting experiments was clear unchlorinated ground water. In each test ten fish were 
introduced in toxicant glass chambers with a capacity of ten liters. The data on the 
mortality rate of fish was recorded. The dead fish were removed immediately. The toxic 
tests were conducted to choose the mortality range from ten percent to ninety percent 
for 24hrs in static tests. The concentration that produced fifty percent mortality in test 
species noted. LCS50 values were calculated by Finney’s Probit analysis. 

The total protein content of the pesticide exposed tissue samples was estimated 
according to the modified standard method (Lowry et al., 1951). The Quantity of 5% 
homogenate of brain, gill, kidney, liver and muscle were isolated, precipitated with 5% 
TCA then centrifuged at 3000 rpm for 15 minutes. The precipitate was dissolved in 1 ml 
of IN NaOH solution and 0.2 ml of extract taken into the test tube and mixed with 5 ml 
of alkaline copper solution. To this 0.5 ml of 50% Folin Phenol reagent was added after 
30 minutes, the optical density was measured at 540 nm against the blank. The standard 
graph was plotted by using Lowry’s method with bovine serum albumin (BSA) as the 
standard solution. The values are expressed as mg/g wet weight of the tissue. 


3 . Results and Discussion 


The mean values obtained for total proteins in different tissues of fish and percent 
change over control along with standard deviation are given in Tables 3 and 4 and are 
graphically represented in Figures 4 and 5. 

In one day, control fish of Catla Catla, the total protein content is in the order of liver > 
muscle > kidney > brain > gill. 

During the exposure of lethal concentration of test toxicants, percent change of total 
protein depletes in the order of 

Dicofol - liver > muscle > kidney > brain> gill. 

Cypermethrin-- liver > muscle > brain > kidney> gill 

During the exposure of sub lethal concentration of test toxicants for 8days, percent 
change of total protein depletes in the order of 

Dicofol - liver > muscle > brain > kidney> gill. 

Cypermethrin-- liver > muscle > brain > gill> kidney 
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Table (3) Changes in the total protein (mg/g wet weight of tissue) in different tissues of Catla 
Catla on exposure to lethal concentrations of Dicofoland Cypermethrin for 24hrs 


Dicofol Cypermethrin 
% Change % Change 

ERRS coniral Len Control Vs lethal LUE Control Vs lethal 
Brain 115.37+0.01 | 104.944 0.01 8.9 102.80+ 0.005 10.89 
Gill 110.03£ 0.005 | 101.01Æ 0.05 8.19 100.42+ 0.05 8.73 
Kidney 118.064 0.005 | 107.50+ 0.01 8.94 105.90 0.01 10.29 
Liver 131.094 0.03 | 111.92+ 0.05 14.62 109.68+ 0.003 16.33 
Muscle 122.024 0.01 | 109.914 0.01 9.92 107.214 0.01 12.13 


Values are the means of five observations: (+) indicates the standard deviation values are significant at P >0.05 
ÆBrain ÆGill mkKidney = Liver M Muscle 


CONTROL DICOFOL CYPERMETHRIN 
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Figure (4) Changes in the total protein (mg/g wet weight of tissue) in different tissues of Catla Catla 
on exposure to lethal concentrations of Dicofol and Cypermethrin for 24hrs. 


Table (4) Changes in the total protein (mg/g£ wet weight of tissue) in different tissues of 
Catla Catla on exposure to lethal concentrations of Dicofol and Cypermethrin for 8days. 


Dicofol Cypermethrin 
(Control Vs sub lethal) (Control Vs sub lethal) 
0 
Qrens control Sub lethal ao Sub lethal | % Change 
s Change 


Brain 87.78+ 0.5 78.06+ 0.005 11.07 74.02+ 0.01 15.81 
Gill 76.02+ 0.03 67.99+ 0.005 10.56 64.03+ 0.005 15:77 
Kidney | 104.314 0.005 | 93.20+ 0.005 10.65 90.06+ 0.005 13.66 
Liver | 122.57+0.06 | 102.03+ 0.005 16.75 98.04+ 0.005 20.01 
Muscle | 115.20+ 0.1 100.03+ 0.005 13.16 96.02+ 0.005 16.91 


Values are the means of five observations: (+) indicates the standard deviation values are significant 
at P> 0.05 
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Figure (5) Changes in the total protein (mg/g wet weight of tissue) in different tissues of Catla Catla 
on exposure to Sub lethal concentrations of Dicofol and Cypermethrin for 8days. 


Biochemical changes induced by pesticide stress led to metabolic disturbances, 
inhibition of important enzymes, retardation of growth and reduction in the fecundity 
and longevity of the organism [Tham et al., 2009]. The liver, kidney, brain and gills are 
the most vulnerable organs of a fish exposed to the medium containing any type of 
toxicant [Jana, S. and Bandyopadhyaya, S. 1987]. Proteins occupy a unique position in 
the metabolism of cells because of the proteinaceous nature of all the enzymes which 
mediate at various metabolic pathways [Harper 2006, Leninger,2008]. 

The decreased trend of protein content in various tissues of Catla Catla in the present 
study may be due to metabolic utilization of keto acids in the synthesis of glucose or for 
the osmatic and ionic regulation as mention by Mamata Kumari (2007), Chezhian et al. 
(2010). 

The present study revealed the reduction in protein levels in the tissues of Catla Catla by 
following acute exposure of toxicants Dicofol and Cypermethrin. A similar change was 
observed in Labeo rohita exposed to Endosulfan and Fenvalerate by (Suneetha (2014) 
and Tilak et al., (2003) explained the reduction of protein content of liver, brain and 
ovary of C. punctatus exposed to fenvalerate. 


4.Conclusion 

Significant changes in the levels of proteins and transaminases were noticed under lethal 
and sublethal concentrations of Dicofol and Cypermethrin for 24 h and 8 days. The 
toxicant exposed tissue samples showed a significant decrease in total protein content 
and induction in enzymes were observed. The depletion of proteins under the stress of 
Dicofol and Cypermethrin toxicity observed in different tissues of Catla Catla indicates 
the proteolysis, prompting the suggestion that the proteins were utilized to meet the 
excess energy demands imposed by the toxic stress. The alterations in the levels of 
activity of aminotransferases induced by these pesticides clearly indicate that the stress 
brings about the metabolic reorientation in the tissues by raising energy resources 
through transaminase systems. 
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The use of pesticides has helped to enhance economic gains through crop protection yet 
they have had serious implications for human health and non-target plants and aquatic 
organisms by accumulating in food and water. Though one cannot avoid the use of 
pesticides, measures should be taken for the conservation of the water and also the 
aquatic resources, by following a number of least-toxic methods. 
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Abstract 


The present study was carried out to estimate genetic parameters associated with direct and maternal 
genetic effects on birth and weaning weights in Friesian herd and to estimate the prediction of breeding 
values for both traits, by using bivariate repeatability animal model. The data used in the study included 
pedigree and weight records of calves born between 1984 and 2014. Overall means of birth weights B.Wt 
and weaning weight W.Wt were 37.66 + 0.08 and 64.02 + 0.75kg respectively; the average of suckling 
period (SP) was 61.62+ 3.44 days of age. The person correlation coefficient between birth weight and 


weaning weight was 0.312, considering that the duration of suckling introduced as partial variable. The 
results showed that the year and season of birth had high significant effect on calf birth weight and 
weaning weight (P <0.0001) in addition the influence of) of sex of calf and dam parity on calf birth 
weight was highly significant (P<0.0001). Direct heritability estimates for birth weight B.Wt and weaning 
weight W.Wt are 0.33 and 0.12, respectively, while, maternal heritability estimates for the same traits are 
0.12 and 0.08, respectively. Total heritability estimates are 0.24 and 0.07 for B.Wt and W.Wt, 
respectively. Repeatability estimates are 0.41 and 0.22 for B.Wt and W.W!t, respectively. Phenotypic and 
genetic correlations between the traits are 0.38 and 0.80, respectively. Values of Estimated breeding 
values ranged from -5.43 to 7.73 kg for B.Wt and ranged from -2.54 to 2.75 kg for W.Wt. It concluded 
that the direct and maternal heritability and direct and maternal correlation coefficients for birth and 
weaning weights were moderate to low, the additive genetic variation for traits was deemed sufficient to 
allow effective selection for growth performance 


Key words: Friesian, birth weight, weaning weight, genetic, maternal, animal model 


1. Introduction 

Frisian cattle have been reared commonly for the milk production in the world, 
however, male calves are to rear for beef production, Some research has focused on 
growth in lactating dairy cattle because of its economic cost (Coffey et al., 2006), it was 
necessary to introduce birth weight trait in dairy cattle breeding programs (Rahbar, et al 
2016). In cattle breeding, the weight of the calf at birth is of great importance so it has 
been used as an early selection criterion; knowledge on body weight at early ages (until 
weaning) in farm animals plays a vital role for genetically improving meat production; 
fetal development in most animal species is influenced by exogenous factors related to 
the uterine environment. Feed intake, hormones, antibodies, uterine environment, and 
maternal behavior are referred to as prenatal effects. Birth weight is a sign of the calves” 
future development and growth rate, as well as an indicator of the calving ease. In this 
respect, it is one of the most fundamental herd management traits that should be focused 
on (Aytekin et al., 2019); birth weight is the result of gestational growth rate and 
gestation length. Weaning weight is the consequence of birth weight and growth during 
the suckling period, On the other hand birth weight is important for calving ease of the 
cow and neonatal survival of the calves, high calf birth weight are associated with 
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dystocia and neonatal mortality which can lead to economic losses meyer, et al., (2001) 
reported that dead calves cause losses to the dairy industry in the United States of more 
than $125.3 million per year. Both traits are measured as the phenotypic value of the 
calf, but they are composed of at least two components, calf genetics for growth and a 
maternal effect contributed by the dam. Kaygisiz, et al., 2012 indicated that the cows in 
the farms were treated well during gestation when intrauterine growth of the fetus was 
rapid. In dairy cows, calves are taken out of their mothers immediately after birth; thus, 
any maternal effect on the calf would be a combination of the prenatal uterine 
environment and cytoplasmic inheritance (Banos, et al., 2007). Birth and weaning 
weights are controlled by many genetic, maternal, and environmental factors, and these 
factors may be related to calf genes, dam genes, or environmental factors affecting the 
calf and/or dam. (Sahin, et al, 2017). The objectives of this study were attempting to 
separate direct effects, genetic and permanent environmental maternal effects and 
assessing the breeding value of the birth and weaning traits. 


2. Material and methods 

2.1 Data collection 

The data included in this study were obtained from breeding records of dairy cattle in 
the University of Alexandria dairy herd, for the years from 1984 to 2014. The 3032 
male and female records for birth weights and only 519 female records for weaning 
weights. The calves descending from 846 dams and 89 sires. Calves were allowed to 
suckle their dam for the first three days after parturition. There after they were 
artificially raised on natural milk twice daily on an age basis until weaning, (the average 
of suckling period (SP) was 61.62 day of age). In addition to milk, green fodder was 
given to the calves ad-libitium. Green fodder in winter was (Trifolium Alexandrium) 
and green maize in summer. The calves were weighed following birth. All birth weights 
of live single and normal calves were included, while twins and stillbirths were 
excluded from the data. 

2.2 Data analysis 

General Linear Model (GLM) of SAS statistical software (SAS, 2002) was used to 
identify the random and fixed effects to be included in the models. The following 
models were used to analyze calf birth weights and weaning weights 


BW in = HF: TS; + Le + Pi FFE rm 


Wwtu = H+yi+s; + P, + 


But... =The individual observation of Bwt 


ijkim 


Wwt. 


jxm = The individual observation of Wwt 


u= Overall mean of the trait 


y, = The random effect of the year i” 
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s ; — The fixed effect of season of birth (j=winter, spring, summer and autumn) 
£&, = The fixed effect of gender (k=male and female) 
P, = The fixed effect of dam parity (L=1-10) 


a = Dam age as covariate 


B. — age at weaning as covariate 


e = The residual effect 


Bivariate animal model with maternal effects was applied to estimate genetic 
(co)variance components for BW and WW. In matrix notation, the statistical model 
Was: 


ml lx 0!b]|1z Ou |w O0 
= + + 
1-10 &IL&]| [0 ZA 0 w, 


LS LP] 
m, O0 s,||pe,| le, 
where y; = vector of observations for the i® trait b; = vector of fixed effects for the i" 
trait, u; = vector of random animal effects, m; = vector of random maternal (indirect) 
genetic effects, pe; = vector of permanent maternal environmental effects, e; = vector of 
random residual effects, and Xi, Zi, Wi and S; are incidence matrices relating records of 
the i” trait to fixed, animal, maternal genetic and permanent environmental effects, 
respectively. 
The Mixed Model Equations (MME) to be solved to obtain the BLUP of , m and pe 
and BLUP of estimable functions of b. Estimates of genetic parameters were obtained 
with MTDFREML (BOLDMAN et al., 1995). Total heritability was calculated as 
defined by Willham, (1980) below: 

h2 = oi +050 +1.50 ;, 


2 
Op 


3. Results and discussion 

Overall mean, standard deviation and coefficient of variance for birth weights (Bwt) and 
weaning weight (Wwt) of Friesian calves are provided in Table 1. Means for Bwt and 
Wwt were 37.66 + 0.08 and 64.02 + 0.75kg respectively, the average of suckling period 
(SP) was 61.62+ 3.44 days of age. Mean of Bwt higher than those reported by Atil and 
Khattab, (2005) and Sanad and Gharib, 2017 in Friesian calves, while mean of Wwt 
Similar to results obtained by Coffey, et al, 2006 and lower than that reported by Atil 
and Khattab, (2005) and Sanad and Gharib, (2017). Maybe due to a short suckling 
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period led to decrease weaning weight. The coefficient of variance for Bwt, Wwt and 

SP were 11.5, 9.38 and 43.52%. 

Table (1) Descriptive statistics of birth weight (Bwt) kg, weaning weight (Wwt) kg 
and suckling period (SP) days for Egyptian Friesian calves 


a ee à ee CSS MT lite 
(Kg) Deviation 
Bwt 3032 37.66 4,33 11.50 15 55 
Wwt 519 64.02 6.00 9.38 36 116 
SP 519 62.62 27.25 43.52 152 | 27 


Aytekin, ef al, (2019) found that CV% for birth and weaning weights are 13.78 and 
9,7%, respectively. However, the differences between the results of this study and other 
references may be due to differences in the genotypes, management, and number of 
records and methods of statistical analysis. The person correlation coefficient between 
birth weight and weaning weight was 0.312, considering that the duration of suckling 
introduced as partial variable. 
Table (2) Analysis of variance of non-genetic factors affecting birth weight (Bwt) 
and weaning weight (Wwt) in Egyptian Friesian calves 


S OV weight of Birth (Bwt) Weaning weight (Wwt) 
Lu df | MS Pr>F df MS Pr>F 
Year of birth 1322.16 | <0.0001 1 9182.43 | <0.0001 


Season of birth 


1 

à, 196.29 < 0.0001 3 1192.18 | <0.0001 
Sex of calf 1 5515.98 | <0.0001 - - - 

l 


Dam parity 79.68 < 0.0001 - - - 
Partial regression of 86.13 < 0.05 - - - 
Dam age 
Partial regression of - - - 1 2915.62 | <0.0001 
calf age at weaning 
Residual 3017 18.85 514 43.35 


The analysis of variance of weight traits under investigation as affected by random and 
fixed effects are presented in Table (2) year of birth as random effect, season of birth, 
Sex of calf and parity of dam had highly significant effects (P<0.0001) on birth weights. 
The Vear of birth as random effect, season of birth had significant effects (P<0.0001) on 
weaning weights. Year effect reflects the environmental conditions such as temperature 
and relative humidity, feeding, hygiene, and management conditions of dam during 
gestation (Manzi et al., 2012). Birth weight of calves is related to the dam’s body size. It 
is lightest in the first parity because the dam has not completed her own body 
development and growth. As the number of parities increases, the calf birth weight 
increases and generally reaches its maximum around the fourth or fifth parity. 
Estimation of variance components, heritability (direct and maternal), and repeatability 
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for calf weight at birth and weaning and direct genetic, maternal genetic correlations, 
phenotypic and genetic correlations between the two traits studied are presented in 
Table 2. Estimates of Maternal heritability was lower than direct heritability for birth 
weight, Overall, estimates of direct and maternal heritabilities were low, accounting for 
33% and 12% of the phenotypic variance, respectively, the maternal heritability 
amounted to 36% of that due to direct heritability. Birth weight was affected by 
maternal permanent environmental effects, explaining 8.3% of the phenotypic variance. 
The direct and maternal heritability for weaning weight were 12 % and 8% respectively, 
the maternal heritability amounted to 36% of that due. 
Table (3) Estimates of parameters for birth weight (Bwt) kg and weaning weight 
(Wwt) kg in Egyptian Friesian calves 


Genetic parameters Abbreviations Birth weight ne 
Additive genetic variance ( ) 6.36 4.15 
maternal genetic variance (o ) 2.43 2.58 

Additive maternal covariance (G, 4 -1.93 -1.97 

Maternal DéHAAnEnt environmental ( cÀ ) L.61 333 

variance 

Residual variance (o° ) 9.11 24.14 

Phenotypic variance (o;) 19.51 34.20 

Total heritability (x) 0.24 0.07 

Additive heritability (H°) 0.33 0.12 

maternal heritability (A) 0.12 0.08 

Repeatability (t) 0.41 0.22 

Additive maternal correlation (7) 0.49 -0.60 
Phenotypic correlation (r “2 ) 0.38 
Additive genetic correlation (r al,a2 ) 0.80 
Maternal genetic correlation (ane) 0.88 

max. 113 RAGE 

Estimated breeding value (EBV) re 543 2 54 

Animals over the mean EBVSs (%) 52.4 44.4 
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to direct heritability, weaning weight was affected by maternal permanent 
environmental effects, explaining 9.7% of the phenotypic variance. Repeatability (t) 
estimates for birth and weaning weights are 0.41 and 0.22, respectively (Table 2), Tilki 
et al. (2008) obtained estimates for (t) of 0.001 and 0.08 for Brown Swiss calves. The 
estimate reported by Sahin, ef al, (2012) for Brown Swiss calves in Turkey using a 
similar model were similar (0.17) birth weight of Brown Swiss calves and are in 
agreement with Orange et al. (2009) for birth weight. The higher estimate of 
repeatability for birth weight in the present study than on weaning weight, indicate that 
the permanent environmental fractions of variance was high and decrease of permanent 
environmental until weaning. Therefore, if the early evaluation of the first calf of each 
cow will lead to an accurate prediction of future performance, and increase the 
efficiency of progeny testing for bulls. The present results indicate that selection for 
weights at early weights is a good indication for weights at later ages 

The findings in this study were similar with Sanad and Gharib, (2017) in Friesian herd. 
Atil and Khattab, (2005) found that direct heritability estimations for BW and WW are 
0.28 and 0.13, respectively, while, maternal heritability estimations for the same traits 
are 0.14 and 0.06, respectively, for Friesian calves. Khattab et al (2009) found that 
direct and maternal heritability estimations were 0.21 and 0.13 for BWt 0.29 and 0.09 
for WWt in Holstein-Friesian in Egypt, respectively. Lengyel, eZ. al. (2001). working 
on Simmental calves, found that heritability for WWt estimates from sire model and 
animal model are 0.096 and 0.11, respectively. Szab6, Ferenc et al (2021) found that 
total heritability of WWt were 0.25 and 0.17 for purebred Limousin and 
crossbredrespectively. Bryan Irvine Lopez ef al (2020) reported that the estimated direct 
heritability for BW and WW was moderate 0.22 and high 0.51, respectively, while the 
maternal heritability for both traits was 0.12 and 0.17, respectively They concluded that 
the lower heritability estimates could be due to small genetic variance and the effect of 
sire ranged from 3 to 5% of the total variance. Phocas and Laloe (2004) reported that 
the direct heritability ranged from 0.28 to 0.38 and from 0.13 — 0.32 for birth and 
weaning weights in four beef French breeds. Sahin, ef al. (2017) working on Holstein 
cattle, using six animal models, that either included or excluded the maternal genetic 
and/or permanent maternal environmental effects they found that direct heritability for 
birth weight ranged from 0.07 to 0.11 and maternal heritability for the same trait from 


0.09 to 0.26. Contrary to several authors, the direct maternal correlations (4) for birth 


weaning weights values - 0.49, -0.60 respectively estimate of the correlation between 
direct and maternal genetic effects was large and negative, this indicates a discrepancy 
between the effects of calves genes and those of dams. Orange et al., (2009), Sahin et 
al., (2012) Szab6, Ferenc et al., (2021) reported that the negative relationship between 
additive and maternal genetic effect calls attention to the importance of maternal 
genotype. Positive and high phenotypic and genetic correlation between birth and 
weaning weight indicated that selection for higher birth weight would cause a correlated 
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increase in weaning weight. The estimated breeding values (EBVSs) are presented in 
Table (3) which were predicted with best linear biased prediction BLUP, the success in 
selection and culling of animals for the next generation can be achieved by choosing 
animals with EBVSs over the mean. Estimates of breeding values (BV) for studied traits 
in Table 3. The range of (EBV) 13.53 and 5.293 kg for Bwt and Wwt. Although the 
current results found that the positive values of EBV for BW and WW were 52.4, 
44.4% of the total records. The genetic trend was determined as non-zero. Changes in 
breeding values are shown in Figure 1. The progression of weaning weight in recent 
years according to the year of birth. There was an irregular trend in expected breeding 
values. The value was negative in some years and positive in the others. 


Æ 
on 
ï“ 
Le 
es 
= 
on 
‘© 
= 
Ê - 
= 


Figure (1) Genetic trend for calf birth weight and weaning weight of Egyptian Friesian herd 


6.Conclusion 

- Descriptive statistics determined in the present study were similar to the findings in 
literature. 

- As found in several studies, (Bwt) and (Wwt) traits had a direct genetic and a maternal 
genetic component, which indicated that the cows in the farms were treated well 
during pregnancy when intrauterine growth of the fetus was rapid. The obtained 
estimates of heritability and genetic correlation coefficients were moderate; they will 
be used in a breeding plan that will be effective to improve this breed. we can 
conclude that the (Bwt) and (Wwt) traits effect should be included in the genetic 
evaluation of breeding programs. 

- Although the genetic parameters were moderate to low, the additive genetic variation 
for birth and weaning weights were deemed sufficient to allow effective selection for 
growth performance 
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Abstract 


The main objective of this study was to estimate the import demand for beef meat in Libya by using the 
Bounds Testing Approach and Error Correction Model (ECM) in the framework of Autoregressive 
Distributed Lag Approach (ARDL) to verify the existence of a stable relationship in the long — run 
between beef imports and its determinants, the study relied mainly on secondary data issued by the Food 
and Agriculture Organization during the period 1980-2018. The data were tested for their time series 
proprieties by using unit root test. The existence of a long-run equilibrium relationship between beef 
import quantity, beef import price and income were verified using bounds test approach to cointegration. 
Short and long-run dynamics of the demand for beef import were determined through the estimation of an 
error correction model; the magnitude of error correction model was (-0.25) which mean it adjusted 
annually by 25%. Further, the demand of beef imported is price inelastic in the short run, and in the long- 
run price elasticity was greater than the short run elasticity. While the income elasticity of beef import 
was less than one in the short run, which means that beef meat is considered as normal and necessary 
commodity for Libyan consumers. 

Key words: Autoregressive Distributed Lag Model — Cointegration - Import Equation - 


Beef Meat- Bounds Test. 
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Abstract 


Between March and August 2019, about 52 specimens of Carcharhinus brevipinna were collected from 
Ras-lanuf shores, Libya. In a size range (60.3-270.3 cm) and weights (1551.11-39510.22 gm), to study 
their biology: In length-weight relationship was isometric (B=2.5934); values of condition factors (Kf and 
Kc) plummeted by increasing size, from 0.42 and 0.28 in 77.6 cm size, to Kf = 0.17 in 145.8 cm and Kc = 
0.13 in 178.6 cm. The presence of the middle group (178.6 cm) peaked by the quarter (26.9%), whereas 
the largest group had the lowest attendance by 7.6%. The variance of the H.S.I. started by 20.8% to drop 
in the middle (15.2%) raising to 25.7% in the largest specimens. G.S.I. averages of males and females 
indicated gradually from 1.20 and 1.00 in the small sizes, till 4.31 and 4.82, respectively. The sex ratio of 
males and females approached by 1.33: 1.00 respectively. Their stomachs contained pelagic teleosts 
(44.6%) then mollusks by 20.3 %, with the benthic fishes, cephalopods and juvenile cartilaginous fishes 
constituted by 17.6, 9.4 and 8.1% respectively. Pelagics peaked in 113.9 cm by 65.0% and dropped 
(30.4%) in 229.1 cm; in 77.6 cm, the bony benthics and cartilaginous fishes recorded 52.2 and 14.6% 
respectively, with 16.7 of mollusks, compare to 29.8% in 178.6 cm, cephalopods peaked to 20.0% in 
145.8cm. This study is beneficial for studies the population dynamics of this species and others in the 
Libyan coast, to manage the fish stocks-assessment and to protect the immature individuals in coasts and 
nursery grounds from overfishing. 


Key words: Carcharhinus brevipinna - Length-weight relationship - Condition factors - 
Hepto-somatic Index - Gonado-somatic Index, Ras-Lanuf - Libya. 


1 Introduction 

It is not hidden that the Libyan shores have abundant resources of fisheries, that is still 
not well-exploited; although their ability for more investments to increase production 
according to FAO, (2006). Before that, these fisheries must be indicated by a database 
of the important economic species, including sharks; the highly-diversified in the 
Mediterranean, and listed on the IUCN nowadays. Betts et al, (2019) recorded 36 rays 
and 49 sharks inhabiting the Mediterranean; twelve of them are Carcharhinids (Golani 
et al., 2006). 

Sharks are caught as a target of fishing by long-lines in artisanal fisheries (Fahmi and 
Sumadhiharga, 2007 and Ben-Abdalla et al., 2012), or as by-catch in the trawling nets 
in Libya, although most caught are undersized (Buzaïd et al., 2020), this leading sharks 
and rays to be more over-exploited than the other fishes (Cambhi et al., 1998 and Stevens 
et al., 2000 A and B). 

The Libyan coast is an important habitat for some elasmobranches as breeding grounds; 
such as the white shark Carchardon carcharias, copper shark Carcharhinus 
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brachyurus, thornback ray Raja clavata, Common guitarfish Rhinobatus rhinobatus and 
Tope shark Galeorhinus galeus (Bradaï, et al. 2012; Ben-Abdalla et al., 2012; Buzaïd & 
El-Mor, 2015; Buzaïd, 2017; Buzaid, 2019 and Buzaïd et al., 2020). 

Spinner shark, Carcharhinus brevipinna (Müller and Henle, 1938) has a wide 
distribution in the Atlantic, Mediterranean, Red Sea, Indian Ocean, and Western 
Atlantic (Garrick, 1982). Compagno (1984) and Golani et al., (2006) noted that C. 
brevipinna is a common coastal pelagic, warm temperate shark of the continental and 
insular shelves, common in shallow waters at a depth less than 30 m, but ranging down 
to at least 75 m depth, from the surface to the seafloors in all tropical and sub-tropical 
seas, also migrates to temperate areas during the warmer season, immigration in big 
flocks (Ben-Abdalla et al., 2012). The spinner shark is a schooling, active species, but 
more commonly leaps spinning out of the water. Active migratory sharks that inhabit 
benthic and pelagic habitats (Golani et al., 2006). Maximum reported size is 278 cm, 
females get matured in 170-200 cm, while males in 159-203 cm (Ben-Abdalla et al. 
2012); birth-size is 60-75 cm (Compagno, 1984). This species is important 
economically, for liver oil (Ben-Abdalla et al., 2012). In the Mediterranean Sea, 
Tortonese (1939) reported the first record of C. brevipinna off Libya. 

Compagno, (1984) listed the menu of the spinner sharks; that ingest principally on 
fishes; even stingrays and large invertebrates; especially cuttlefish, squid and octopi 
(Ben-Abdalla et al., 2012). Golani et al., (2006) mentioned the attack of this species on 
its prey from below while spinning its body and after leaping out of the water. 

In general; Sharks are considered as top predators (Musick and Bonfil, 2005), and may 
have an important role in the regulation of marine ecosystems at lower trophic levels. 
Studying the feeding habits of sharks is essential to appreciate their biology and ecology 
and to understand the functional role of fish within the ecosystem, distribution and their 
position in food webs (Motivarash-Yagnesh et al., 2020). The food quality and quantity 
affect directly on growth, maturation and mortality of species. In addition, 
quantitatively describing the diet and foraging habitat and predator-prey interactions in 
a community are a key step in ecosystem approaches to fisheries management (Buzaid 
and El-Mor, 2015). 

The study of the Hepato-Somatic Index (H. S. I.) is considered essential for fish biology 
(Buzaïd, 2018), as it is closely related to the size of the fatty stock in the liver as a result 
of feeding, as well as the activity of the fish during the breeding and migration season 
(Htum-Han, 1978). 

Spinner sharks are oviviparous species; females give birth to 6-14 embryos their sizes 
50-70 cm, in spring and summer (Golani et al., 2006 and Ben-Abdalla et al., 2012), after 
a gestation period of 12 to 15 months (Compagno, 1984). 

Pauly, (1983) and Tagliafico et al., (2014) stated that studying how the fish grow is 
essential for population and stock assessment objectives; for the growth of every single 
fish is precisely a source of information of each obtained catch in the fishery. In turn, 
this data is fundamental to study the fisheries' yield according to Wang et al., (2012). 
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About reproductive biology; Clark and von Schmidt (1965) reported that in this species 
in the northwest of Atlantic. Branstetter (1982) and (1987) described the identification 
of the key characters of this species, and its age, growth, and reproduction estimates; 
although they are lacking in the Mediterranean; although they are recorded in the 
northwest of Atlantic (Branstetter, 1987) and south of Indian Ocean (Allen and Cliff, 
2000). 

Capapé et al., (2003) mentioned that Data on the reproductive biology of C. brevipinna 
have been reported for specimens fr Brazil by Sadowsky, (1967), off South Africa by 
Bass et al., (1973), Senegal by Cadenat and Blache, (1981), the Gulf of Mexico by 
Branstetter, (1981), and in Australian waters by Stevens, (1984); Stevens and Mc 
Loughlin, (1991). On the other side, its reproductive biology from the Mediterranean Sea 
is studied sketchily. Capapé (1974) and Capapé et al., (2003) gave data on the breeding 
period and fecundity of specimens in the Tunisian shores. 

Joung et al., (2005) stated that such life-history information is important for stock 
assessment and fisheries management of this species, especially size or age at maturity 
for age- and size-structured models, such as the spawner per recruit model and so on 
(Deriso et al. 1985, Quinn II et al. 1990 and Katsukawa et al. 1999). 

To encourage regional concerns on conservation and management of elasmobranches, 
information about them should be collected in every country (Fahmi and Sumadhiharga, 
2007). Unfortunately, studies on shark diversity and their biology in Libya are very few. 
This work has an objective to provide information concerning aspects of the fisheries' 
biology, including morphometric, food and feeding, sex ratio and reproduction of the 
spinner shark in the Libyan waters. These biological input parameters could be useful 
for further evaluation of this species and its stocks in the Mediterranean south. 


2. The Study Area 


2.1. Locations 

According to Abu-Madinah, (2008); gulf of Sirt, from Tukera in the east, till Ras-Albuj 
at the west, going to the south by two and have degrees of the latitude, with a shore long 
to 920 Km and entrance width as 450 Km. 

Ras Lanuf (between Marsa-Bwairat and Zwaitina) has a sandy and wide beach and 
waved-shores getting higher gradually as far as from the beach, parallel to the sea-floor 
depth on shore-line 1-3 Km and 10 m depth; till more than 6 Km width and 20 m depth 
(Abu-Madinah, 2008) (Fig 1). 

2.1.1. RAS LANUF COMPOUND [30° 32! 06'" N - 18° 30' 24" E] (MBRC, 2005): 
About 7 km west from the entrance of Ras Lanuf port. À permanent landing site, with 
an artificial breakwater as shelter from north and west waves (Reynolds et al, 1995). 
2.1.2. MINA RAS LANUF [30° 30' 30" N - 18° 34' 00" E] (MBRC, 2005): 

The entry is just west past the chemical complex, the entrance with a big tanker painted 
on the wall. This location is a permanent landing site as harbour with deep water 
suitable for trawlers (Reynolds et al, 1995). 
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3. Materials and Methods 


3.1. Sampling 

About 52 specimens of Carcharhinus brevipinna were collected irregularly, between 
the end of March and the beginning of August 2019, using the drifting long-line and 
bottom set long-line for sharks, locally named by Bringali Sayeb/Ayam and Bringali 
Kelb, according to Lambouf et al., (2000), in to shores of Ras lanuf. 

3.2. Study Lab 

3.2.1. Identification of the Species: 

Specimens of Carcharhinus brevipinna had been identified according to some reference 
collection (Compagno, 1984; Serena, 2005; Golani, 2006; Ben-Abdalla et al., 2012; 
Iglésias, 2013 and FAO, 2018) (Fig 1). 

3.2.2. Morphometrics: 

3.2.3.1. Length-weight relationship (LWR): 

It was estimated by total length (cm) and total weight (g), according to the following 
equation: 

W = aL/ (Hile, 1936; Beckman, 1948; Froese, 2006 and Khan er al., 2012): 

Where: W = Total weight (g), L = Total Length (cm), a = Constant value, b = Variable 
Value (2 — 4) according for fish species (Bagenal and Tesch, 1978). 

3.2.2.2. Condition factors: 

It is known that the total weight of fish is variable during the year, Due to the change in 
diets, growth of the gonads and physiological status of fish, which is calculated as 
following: 

3.2.2.2.1. Fulton’s method: 

Kr = 100 W.L* (Fulton, 1902) Where: W,= Total weight (g), L = Total Length (cm). 
2.2.2.2.2. Clark’s method: 

K, = 100 W;L* (Clark, 1928) Where: W,= Gutted weight (g), L = Total Length (cm). 
3.2.3. Food and feeding: 

This includes feeding habits, annual, diet composition, variations of the diet with 
lengths. In this study, for each fish specimen total length was measured to the nearest 0.1 
cm. Each fish was dissected and the alimentary tract removed and preserved in 10% 
formalin. Food items were identified to their groups. A list of general diet composition 
was made food analysis was made by the numerical method according to Pillay, (1952), 
Godfriaux, (1969) and Hyslop, (1980). 

3.2.4. Hepato-somatic Index (H.S.L.) (Htum-Han, 1978) : 

H.S.IL. = [weight of liver (g) / weight of body (g)] X 100. 


3.2.5. Gonado-Somatic Index (G.S.L) (Buxton, 1989): 
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G.S.I. = [weight of gonad (9) / weight of body (g)] X 100. 


3.3. Statically studies: 

All static analysis was done by MS Excel 2010, SPSS V. 21; with Pearson correlation at 
the 0.01 significance level. 

4. Results and Discussion 

About 52 individuals of Carcharhinus brevipinna from Ras Lanuf shores, had a size 
range (60.3- 270.3 cm) and weighted between 1551.11 and 39510.22 gm. Their 
averages and standard divisions were analysed in the table (1). 

4.1. Length-Weight relationship (LWR) 

Table (1) shows an agreement was stated between the average observed and calculated 
weight for each length group. Froese (1998) mentioned that value (b) in this equation 
should be in the range 2.5-3.5 to be expected, as the following: 

W= 0.0181*L2.5934, R° = 0.9769 

Where the value of (b) was 2.5934 (Fig 2); showing an isometric growth (b<3). This 
variable value is slightly lower than that found by Sentosa et al., (2018) for male and 
female spinners, in the south of Nusa Teggara, and sharply down than Santos et al, 
(2017) for the same species on the continental shelf of southern brazil. Almost, this 
species has positive allometric-growth, with a greater gain in weight than in length 
(Casselman, 1990); especially the neonates increase by 25-33% of their length at birth 
in the first years and above that in the protected areas as nursery grounds (Branstetter, 
1987). Stevens and Wiley, (1986), reported that the variations between length—-weight 
relationships of males and females may be a result of different sample sizes, an unequal 
distribution of sizes within each data set of each sex, or even of non-pregnant females 
that may be lighter due to the inclusion of giving-birth, which have a lower condition 
factor (Motta et al., 2013). In this work, (b) value was isometric, according to Froese, 
(2006); this estimated parameter is acceptable. 

Based on Pearson correlation coefficient, at the 0.01 significance level; a very positive 
statistical correlation (0.919) was found between the total length and the total weight of 
this species. The same test showed high values of correlation coefficient (R) , R square 
and adjusted R square, recorded as 0.995, 0.990 and 0.987, respectively; to elaborate the 
effect of these independent variables, that explained by about 99% of the variance in 
total size as a dependent variable, with total weight, sex, condition factors (KF & KC), 
hepato-somatic index (H.S.L.), gonado-somatic index (G.S.I.), and stomachs' fullness 
degree as well; all the aforementioned as independent variables in this work. 


4.2. Size composition 

Using the length frequently distribution in fig. (3) to describe the size composition in 
catch-stock of C. brevipinna; it was noticed that the young specimens of 77.6 and 113.9 
cm. had an equal portion of the stock, meanwhile about half of the chunk was divided 
between the middle groups (145.8 and 178.6 cm) by the peaks of 23.1 and 26.9% 
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respectively, whereas the nadir value (7.6%) was counted to the largest individuals in 
the catch-stock of the study. These sizes are not as large as the peaks of Buzaiïd, (2017) 
for the specimens of Galeurhinus galeus in Susah shores, nor Fahmi and Sumadhiharga, 
(2007) for the Spinner sharks in western Indonesia as well. Walker, (2013) suggested 
that birth, mating, ovulation and mortality occur an influence on the presence of small 
sizes in the stocks. Taking the correlation between size and age in considering; as an 
example, to count the small sizes as an immature in the reproductive cycle of C. 
brevipinna had a little record in the North East Atlantic and Mediterranean for a long 
time, till Capapé et al. (2003) provided an approximate data in Gulf de Gabes. In this 
work, immatures have around 30.0% in the stock; compare Fahmi and Sumadhiharga, 
(2007) who contributed the immature size about 65% of the total species in 
Indonesian waters. Castro, (1993) and Carlson, (1999) mentioned that juveniles and 
sub-adult sharks tend to occur in the shores and shallow waters. Larger sharks are most 
abundant in the deeper waters or open seas while coastal and shallow waters are known 
as nursery grounds for juveniles of some shark species. This condition makes immature 
sharks can be caught easier than adults. The tendency of catching immature sharks by 
local fishers and divers was not only caused by lack of their knowledge; but also, it 
depends on the fishing gear type, size, and capability of the fishing boats and fishing 
areas (Fahmi and Sumadhiharga, 2007). Coleman, (1996); Camhi et al., (1998); Stevens 
et al., (2000) and Bonfil, (2002) indicated that the situation is not a good sign for the 
sustainability of shark resources, regarding the biological characteristics of these 
species, there will be a small opportunity for them to recover from their exploitation, if 
the existence of female sharks in nature is threatened. As well as, the exploitation of 
immature sharks makes them have no opportunity to get mature and reproduce, leading 
these species to be extinct in the next decades if there is no control and assessment for 
the shark in the Libyan fisheries in the south of the Mediterranean. 

4.3. Condition factors 

The body condition factors (Kf and Kc) of C. brevipinna in shores of Ras-Lanuf were 
calculated in size groups, and shown in table (1) and fig (4). As a general view, these 
values plummeted by increasing for length, from 0.42 and 0.28 in 77.6 cm size, to the 
lowest values in size-group of 145.8 cm (Kf = 0.17) and in 178.6 cm (Kc = 0.13); to 
recover slightly between 0.20 and 0.22 in the total weights, and less than 0.16 in gutted 
weights of the largest specimens (Fig.4). Looking to the given values of KF & KC, 
according to Pearson's correlation in this work; It was found a moderately strong inverse 
correlation, that approached - 0.549 and - 0.582, respectively. Whereas a very strong 
direct relationship appeared between these two factors, which amounted by 0.961, to 
indicate and clarify a very good "health" condition in this species in this work. 

These Spinners have mainly close to results of relative condition factors of Sentosa et 
al., (2018) of the same species in Southern Nusa Tenggara Waters, they were not 
different in males and females; but in size groups. Rapi et al., (2020) reported the same 
range of relative condition factors in C. amblyrhynchos (Bleeker,1856) in Makassar 
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Strait, where these relative factors of females are smaller than males, indicating that the 
condition of males is better than females, from the sides of size and the annual duration. 
Generally, the difference in values of condition factors is influenced by age, population 
density, gonad maturity level, growth phase, season, degree of stomach fullness, gonad 
maturity, sex, size range, health, and general fish condition and preservation techniques 
(Niklosky, 1963; Tesch, 1971; Roo et al., 1999 and Effendie, 2002). However, in this 
work, these factors were not counted. 

4.4. Physiological indices 

4.4.1. Hepato-somatic index (H.S.L.) 

Looking to the table (1) and fig (5); to analyze the variance of the H.S.I. averages in the 
sampled C. brevipinna; which indicated a significantly between size groups. Starting 
from 20.8% in 77.6 cm; dropping till 15.4% in the next group (113.9 cm) as the nadir, 
followed by gradual raising as increase as the group sizes; till the zenith of 25.7% in the 
largest specimens (258.2 cm). A Pearson direct correlation showed mainly positive in 
the hepato-somatic index; correlated with an increase in size by 0.636; which may 
indicate its connection to the process of initiating the formation of glycogen clumps 
inside their livers, coinciding with the exit from a giving birth process, that might be 
occurred, before these specimens get captured. It is reasonable to suppose that higher 
H.S.L's are normally found in periods preceding events of high metabolic activity such 
as reproduction and or migration, which are considered in sharks; especially endemic or 
relatively small-distributed (Reis & Figueira, 2021). Davidson, B., & Cliff, G. (2002) 
showed a mass of liver reaches above 15% of bodies of C. brevipinna specimens off the 
east coast of South Africa, with rich fatty-acid profiles that would be most favorable in 
human nutrition, in that it showed levels of saturated (SFA) and high polyunsaturated 
fatty acid (PUFA) in their livers. Related particularly to their varied diets; teleosts, 
cartilaginous fishes, and squids; depending on the prey species; partially (Davidson & 
Cliff, 2002). VYigin & Ismen, (2013) recorded a significant increase in H.S.I. and G.S.I. 
in Squalus acanthias in the North Aegean Sea; with size in both males and females. 
While the ranges of H.S.I. reached the highest values in both juveniles and adult 
individuals, reflecting the liver's role in gonadal production. Although H.S.I. is related 
to G.S.I. because of vitellogenesis; which can increase both of them (Menn et al., 2007). 
Osman et al., (2011) reported that the relationship between gonads and liver is not 
always as strong and positive as it could be expected, since H.S.I. values varied 
according to feeding activity or reproductive behavior (Uka & Sikoki, 2012). 


4.4.2. Gonado-somatic index (G.S.I.) for males 

Results of G.S.I. in males of C. brevipinna showed a significant interaction between 
gender and size (fig 5); from 1.20 as a low value in the young individuals (77.6), to 
expand slowly till the double (2.32) in the middle (178.6 cm), falling to 1.89, to a sharp 
soar of around the triple (4.31) in the largest speciemens in the population. 
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Allen, & Cliff, (2000) reported the same raising of these values in the mature males C. 
brevipinna off Kwazulu-Natal, South Africa. These obtained values showed that 
females had higher G.S.I. values than males; it might be occurred in all the six stages of 
gonad maturation (Shinkafi & Ipinjolu, 2012). There is evidence that the majority of 
species undergo the reproductive cycle and variation in the size of gonads is observed 
(Sadekarpawar, and P. Parikh, 2013; and De Vlaming et al., 1981). That found G.S.I. 
values might be independent of the size of fish, as the smaller individuals of the species 
here, it had developing gonads, and then already engaged in reproductive activity 
(Shinkafi & Ipinjolu, 2012). On the contrary, to calculate the weight of gonad as a 
percentage of the body weight, that has been used to estimate the reproductive maturity, 
and the responses to environmental dynamics as well. 

4.4.2. Gonado-somatic index (G.S.I.) for females 

Fig. (5) elaborated the growing G.S.I. values in females of C. brevipinna in Ras lanuf 
shores; from 1.00 in 77.6 cm, going in plateau till the peaks in larger sizes of 229.1 and 
258.2 cm by 2.80 then 4.82, respectively. Ba et al. (2013); mentioned that these peaks 
could appear to have an annual reproductive cycle, when mating takes place, 
hepatosomic index of pregnant females was highest at the onset of pregnancy and 
lowest at parturition (Allen & Cliff, 2000). In this work; a large number of females were 
not observed in pregnancy, and the fact that neonates were found in other locations at 
the beginning of the fall season, according to witness of local fishermen; this 
indicates that the parturition period is in the previous season. The fact that sperm was 
not observed in the oviducal glands of the females under study after the breeding 
season, indicates that fertilization may occur almost immediately after copulation (Ba et 
al., 2013). Talking about gonadal stages; based on G.S.I. records for C. brevipinna, 
indicate to a larger frequency of pregnant females at the beginning of the Mediterranean 
winter, and the presence of post-partum females in beginning of fall. Results of gonadal 
stage analysis for C. brevipinna are rather inconclusive due to the availability of female 
samples being restricted randomly to spring and summer. However, this high frequency 
of pregnant in this period, similar to the G.S.I. results of Reis & Figueira, (2021), 
suggests late southern-Mediterranean summer and early fall as the reproductive periods. 
Wourms (1977) classified the reproductive cycles in spinner sharks as a pattern with a 
well-defined annual or biennial cycle; that it shows a distinct biennial cycle (Allen and 
Cliff 2000). Joung et al., (2005) noted that to assess maturity for spinner shark males 
were clasper morphology and hardness. Pratt (1979) and Joung and Chen (1995) 
indicated the utility of these characters to estimate the sexual maturity of males for other 
shark species. Ovarian eggs in C. brevipinna do not continue to ripen during gestation 
according to Joung and Chen (1995) and Tanaka et al. (1990). In C. brevipinna, 
developing embryos receive almost all of their nutrients via the placenta, as in other 
species of Carcharhinus sp. (Joung and Chen 1995). Joung et al., (2005) suggested that 
C. brevipinna has a resting stage for 1 yr of its 2 yr reproductive cycle. Although Allen 
and Cliff (2000) suggested a gestation period of 13-18 months forspinner sharksin 
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the south Indian Ocean, they concluded that a 2 yr reproductive cycle exists in females. 
Similar findings were also reported for spinner sharks in the northwestern Atlantic 
(Branstetter and Stiles, 1987). According to Capapé and Reynaud, (2011); shark species 
displaying an annual reproductive cycle assume concomitantly vitellogenesis and 
embryonic development (Capapé et al., 2006). Then; in uteri, embryos get developed, a 
the fully-yolked oocytes' crop get enlarged and received yolk in the ovary. After 
parturition by while, the female ovulated and conceived another period. 

Galvän-Magaña et al., (2019) considered sharks as K-selected species (Caïilliet et al. 
2005; Stevens et al., 2000). meaning they are relatively conservative life-history traits, 
compared to teleost fishes; especially the reproductive side, detailed by: gestation 
period, reproductive mode, egg hatching period, maternal investment, fecundity, 
offspring size, age at maturity, and longevity (Compagno, 1990; Cortes, 2000; Dulvy 
and Reynolds, 2002). As well as, most sharks display slow growth, late maturity, low 
fecundity and productivity, long gestation periods, and long-life cycles (Cailliet et al., 
2005; Camhi et al., 1998; Cortes, 2000). In general; these biological characters result in 
low reproductive potential and low capacity to increase population size, after stressor 
make a perturbation with serious implications for elasmobranches' populations, limiting 
their capacity to sustain fisheries, and to recover from declines (Cailliet et al., 2005; 
Cavanagh and Gibson, 2007). 

In males and females together; a law correlation between G.S.I. and total size was also 
indicated in a sharp inverse relationship (-0.801); to reflect a decrease in the 
reproductive capacity of this species as size as increase, while getting older. 

4.5. Sex Ratio 

The spinner sharks caught during the study periods consisted of 30 males and 22 
females. Total distribution and sex ratio were obtained in size groups provided in the 
table (1). The sex ratio of male and female Spinner sharks obtained from Ras lanuf 
tends to approach the balanced condition of 1.33: 1.00 respectively. This is proven 
that the number of male and female do not have a significant difference in terms of 
the total number. Based on the number of catches, the male sharks were caught more 
than the female sharks. There was an idea of segregation between females and males 
that occurred at different area, as suggested by Heïithaus (2001). Another 
possibility was adult females may occur at shallower waters to give birth 
(Simpfendorfer, 1992). On the contrary, Sumpton et al., (2010) found females of C. 
brevipinna in Queensland (from neonates to adults) outnumber males in the catch 
with the overall sex ratio being 1.4:1. In in the Gulf of Gabès; it was distributed for 
1:1. Male neonates are significantly more numerous than female The relative abundance 
of pregnant females and neonates suggests that the Tunisian coasts could be considered a 
nursery area for the spinner shark (Capape et al., 2003). Even in western Indonesia 
during the study was 1:1.05. This ratio indicated that there were about equal (Fahmi 
and Sumadhiharga, 2007). Springer (1960) noted that sexes are often segregated, except 
during mating. This kind of sexual segregation could explain the deviations in sex ratio 
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during the course of the year. According to Muslih et, al., (2016) states that if a 
population has more female composition or is equal to the number of males, then the 
population is still in the ideal category (Rapi et al.., 2020). The sex ratio in the wild 
is not absolute but is influenced by the distribution patterns caused by food 
availability, population density, and food chain balance (Muslih et, al., 2016). Sex 
ratio is one of the important parameters to be studied to understand the 
reproductive biology of fish (Al-Jufaili, 2013). 

4.6. Food and feeding 

4.6.1. Diet Composition 

Fig (6). elaborated the menu of Spinner shark. Pelagic bony fishes made up of 44.6% as 
the bulk of this diet; which represented by sparids such as Pagrus pagrus, Diplodus 
annularis, D. sargus, D. vulgaris, scombrids like Scomber scombrus and barracuda 
Sphyraena spp as well. Mollusks; although they were crashed, they attended in the 
second position in the stomachs of Spinner sharks by 20.3 %; whereas the benthic 
teleosts (17.6%) included Solea vulgaris, Mullus barbatus and Trigla lucerna. 
Cephalopods (9.4%) such as Sepia officinalis and Octobus vulgaris were composed in 
this menu. Meanwhile cartilaginous fishes constituted by 8.1% as juveniles of rays such 
as Raja spp., Dasyatis spp. and guitarfishes Rhinobatus spp. (Fig. 6). From another 
areas; stomachs of spinner shark stomachs in Queensland were examined in over 80% 
of teleost as a major content, that had identifiable remains in these stomachs (Sumpton 
et al., 2010); with a slight differences in results of Van der Elst (1979) in South-African 
specimens of C. brevipinna feeding on the large schools of sardines Sardinops sagax, 
that are common in coasts of KwaZulu-Natal coastal waters during winter; Sumpton et 
al., (2010) stated that case as large pelagic predators. 

4.6.2. Food variation in size groups 

In the 6 size groups of C. brevipinna population, (table 1 and fig 6). Pelagics peaked in 
the size groups of 113.9, 145.8 and 258.2 cm. by 65.0, 62.5 and 60.0% respectively, 
when it was found the least (30.4%) in the group of 229.1 cm; this group recorded the 
largest portion of benthic bony fishes (52.2%) and the smallest portion in their stomachs 
for the parts of cartilaginous fishes (8.7%); which found doubled (14.6%) in the 
youngest fishes (77.6 cm), these juveniles recorded presence of mollusks by 16.7%, and 
29.8% for the same content in only another group (178.6 cm), that has the least level 
(8.5%) of cephalopods, compare to the middles (145 cm) by 20.0%, and 7.5% as the 
nadir of cartilage fishes in all size groups. 

The pelagic and benthic bony fishes varied strongly as the size increased, while mollusk 
and cephalopods dimensioned as the fish get sized, at most; this result is almost close to 
records of Buzaid and El-Mor, (2015) on the Copper shark Carcharhinus brachyurus 
from Ain El-Ghazala lagoon, east of Libya. In general, the food extent demands and 
food acquisition ability as increase as the fish grows (Golani, 1996). In a study on the 
feeding habits of different species of sharks on the western Adriatic Sea in the Italian 
waters by Cugini and De Maddalena, (2003); it was concluded that the numbers and 
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size of prey taxa increased with the size of the fish due to the ability of larger fishes to 
consume a wide range of prey sizes, compare to the smaller individuals of the same 
species (Golani et al., 2002). Pillay, (1952) indicated that the pelagic bony fishes 
increased as the size increased while benthic bony fishes and cephalopods decreased as 
the size increased in the elasmobranches. This variation is similar in the condition 
factors of fish are affected by the feeding activity, which may show their reflection on 
the body condition (Godfriaux, 1969). 

5. Conclusion and Recommendation 

The Spinner sharks Carcharhinus brevipinna is one of the known species in the Libyan 
coast. However, very few studies were done on this species, and more studies are 
required to create beneficial database for elasmobranches in this region. 

As well as, it is recommended to work on extensive studies to develop strategies for 
optimum use of fisheries of these fishes. This study is a beneficial to facilitating studies 
of the population dynamic of this species and other cartilaginous fishes in the Libyan 
coast, to work on the assessment of fish stocks and to protect the juveniles from 
overfishing. 
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Fig (1) The Libyan coast and location of study area [above]; the satellite image of Ras Lanuf Mina and 
around [right] and illustrated image of Carcharhinus brevipinna [down] (Abdalla, 2007). 
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Lanuof, Libya, March to August 2019. 


Table (1) Biological information collected from 52 specimens of Spinner shark Carcharhinus brevipinna according to size groups, Ras 


Group no. 1 2 3 4 6 
Count [Sum = 52] 8 8 12 14 6 4 
T. L. [Range] (cm) 60.3-95.3 95.4-130.3 130.4-165.3 165.4-200.3 200.4-235.3 235.4-270.3 
T. L. [Average] (cm) 77.6 113.9 145.8 178.6 229.1 258.2 
T. wt. [Mean + S.D.] (gm) 1673.95 +151.28 | 4002.67 + 711.08 5324.80 + 705.01 11931.23 + 3359.04 24945.16 + 3084.64 38190.08 + 1866.96 
Calculated wt. (gm) 1441.60 3900.02 7398.90 12522.99 23887.33 32572.11 
K (F) [Mean + S.D.] 0.42 + 0.22 0.27 + 0.02 0.17 + 0.02 0.20 + 0.02 0.21 +0.01 0.22 + 0.0 
G. wt. [Mean + S.D.] (gm) 1091.16 +93.61 3122.79 + 755.97 4574.85 + 858.10 7623.37 + 1784.45 17625.63 + 2375.05 27560.19 + 2757.75 
K (C) [Mean + S.D.] 0.28 + 0.15 0.21 + 0.02 0.15 + 0.01 0.13 + 0.01 0.15+0.01 0.16 +0.01 
HS I. [Mean + S.D.] 20.79 + 4.48 15.24 + 3.80 20.42 + 0.97 22.63 + 1.81 24.40 + 0.64 25.73 + 2.32 
Mai Count [Sum = 30] 4 | 4 8 8 4 2 
% 50 | 50 66.6 57.1 66.6 50 
Count [Sum = 22] 4 | 4 4 6 à 2 
Females 
% 50 50 33.4 42.9 33.4 50 
Sex ratio [M : F] = [1.90 : 1.00] 1.00 : 1.00 1.00 : 1.00 1.20 : 1.00 1.33 : 1.00 2.00 : 1.00 1.00 : 1.00 
G.S.I. males [Mean + S.D.] 1.20 + 0.29 1.35 + 0.41 1.60 + 041 2.32 + 0.52 1.89 + 1.10 4.31 + 1.34 
G.S.L. females [Mean + S.D.] 1.00 + 0.42 0.90 + 1.11 1.16 + 0.27 1.13 + 0.76 2.80 + 1.18 4,82 + 1.91 
Pelagic bony fishes 39.6 65.0 62.5 34.0 30.4 60.0 
Benthic bony fishes 12.5 15.0 7.5 14.9 52.2 27.5 
. Cephalopods 16.7 10.0 20.0 8.5 8.7 
Cartilaginous fishes 14.6 10.0 10.0 12.8 8.7 12,5 
Mollusca 16.7 - - 29.8 - - 


T. L. = Total length; T. wt. = Total weight; G. wt. = Gutted weight; H. S. I. = Hepato-Somatic Index; G. S. I. = Gonado-Somatic Index; S.D. = Standard deviation. 
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Fig (2) Length-weight relationship in size groups of Spinner shark Carcharhinus brevipinna from 
Ras Lanuof, Libya, March to August 2019. 
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Fig (3) Length frequency distribution per size groups of Spinner shark Carcharhinus brevipinna 
from Ras Lanuof, Libya, March to August 2019. 
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Fig (4) Condition factors of Fulton (KF) [above], and Clark [below] in size groups of Spinner shark 
Carcharhinus brevipinna, Ras Lanuof, Libya, March to August 2019. 
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Fig (5) Gonado-somatic indexes (G.S.L) of males [above], and females [middle] andHepato-somatic 


index (H.S.L) [below] in size groups of Spinner shark Carcharhinus brevipinna, Ras Lanuof, Libya, 


March to August 2019. 
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Fig (6) The diet composition [above] and its variation in size groups [below] of Spinner shark 
Carcharhinus brevipinna, Ras Lanuof, Libya, March to August 2019. 
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sæ OÙ y lede bi 3 SI FUN Cu Soil de OV AE pores d'eli gli 4 OUI Eli Gt eë ce Le Ga 
aa) GAY Sul à CAEYI que put de Lelust AR eds ol 69 ul Gb Le all au Si ce LS 
5 EBY goleël (UE 21 G Rball us os se 5 Ale 89 agi pas Vi cos e mul MU. UE UNI EU 
soda 3 LI Ji G Ji CN Gien Yi Ji plisiet (2010-1990) xd Jhs LG OUI Shgzul 
sel G pli die Ale 5j ls 0! M 'esslesl Glbedi és 6 ee goles Yi olgl ee s ail JIRANI 
het as de JS G 55b5 cas Se Jill de 0.8 « 62.6, %5.1 « 9 Ji 3 NI 3 jelli s LE YI blé 
BU e Jet FUI ce Logpall RQ QU à SON 850) aus SI Sgmdll 8545 SUIS OUI cola yiglt aus» Cet 
DEV 5 bat CN es eV Nas ob; été 4 Le JS de Jexlly OUOUI audi JV us Gaulle Eli 

a ét Dell ae LS is LUI as Yi UNI Si NU Clast à SU 

ei e UNI « Sent ç LS : dmlailt di 

alt 1 

SA 6e 5 4, SN Cab Gus, pes ie ue LS 63 ogli Goes Ni des di ce Ce LUE des 
LS Vi, Gel Lei G pl job poè Gad AN 0 se ei goes etai cul 2 eut 
mr sl & lol us jidl de ONU QU OUI 4 RS alt otRll de GI 


oe Adell Le Le N LAN ce OUT CS (a QÜENl ce ju de OUSU asia LU 5e oLuSY 


ie Lét use (2003 gré de) OAV ue Let (ali dal OUI 3 oluladl 3 Afal otal 
con RL ploli de OUNI pu LG call ali Ÿ Cl ali jells Ni pas US ue 
ee ets ijaall Lola, close Gall au GLS de cut dé alle aille as de as Ÿ 
pbaas ON ls ai ait M paul Ge call dur jeu og Ou ol 
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Lit USE 2,1 
ce OUNI y 5e Reel; les ca QU Le most Le all bad ce ddl LS G aslt 354 als 
cg ES les ogrul eu à GUN ALES VI QI Ce AUSNI es d 5 Le GG leSSlgrel pus Ga la tél a 
pe leuass Ulelé, tt 2 Jul de Sail &es de Janli OÙ I dé G Gp Lib lei pull 

LG aol ai colle paf ce pce CHAN LM 52 of ee Re LA 

out lai 3 .1 

(2010-1990) sx Jos Le 4 UNI less lit y aus -1 

(2010-1990) QU el pli G Gad AS ge aslSes OUI pit jobs aulss -2 
(2010-1990) sx JA OUI ee AI mal yoles als -3 

Loull mer .2 

DYsle QG Jah s Ce bb ol 3 Bi JIRENI G Jedi s Géo Ghlbedl (le doi de 
. dot A5 le ol, ñsl ax, QI GLS YL Alenll oo 6 sue 4 Lu AZ 

DLL 5e 

CLULAI G agéh OUI QI BL) Lenl ohl laser (alle Godll Gti OUI (Le doll des 
(199Beue)e ui poor A5, l AB LUI Belall Jélu is 

OM 412 hi Ggiase Ge cols Lét cas pLEYI let ls I (D) di dont 8 51 ob Las 
PLV G Gomdi buse dt 453 2010 ee Ci 754 &h dela cms 2001 2000 Late Je 
ii Joie V00.9 Ué 345 Corse god dues 3 Liebe Le Lall ËI poil Juxe 0 LS ui 556.6 
316 54 2010 ee as dels Ci 98 Uié 1990 le W au (ol cab jell sel Las, null 
cp gall Juxs 3 buses Lle Laléi SLI sai Juxs OÙ LS Cal 164.6 jelli (3 çgoudi buse Al A5s 
120 5 1990 bas Gi ce NT he cos ce & ul sai Je 05.1 Gé 6 
Jies 01 LS 157.0 Ni GB cgoudi busu à a5 Qui 208 ses 2010 se G aus els Cl 
A Yet LI ui nil JAs 762.6 QI 345 Cry godl Jaxs 5 buele Lle Lalgi Ë1 saill 
é 6 Ch170 54 2008 2007 plel JHe latesl 3 cal 140 54 1990 le tés Ab 
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Jiyé 5 Grgs poil Jus 9 Lasleï Lee Lelé] SLI gadl Jaxe 01 LS Cal 146.9 EMI 68 cg Lusse 
ul xl Je %0.8 
(2010 — 1990) jt JA us Nb OU Lucht stp olegt stat ges (1) Jon 


ju JW}! Ji et& Anal 
98 140 120 585 1990 
120 150 125 550 1991 
125 155 135 560 1992 
130 151 128 561 1993 
135 147 121 561 1994 
95 163 130 500 1995 
120 100 145 550 1996 
125 105 160 500 1997 
125 130 153 600 1998 
125 130 153 515 1999 
126 163 142 412 2000 
126 163 142 412 2001 
124 140 154 439 2002 
124 140 157 424 2003 
180 144 184 570 2004 
220 145 185 580 2005 
250 148 185 600 2006 
250 170 185 650 2007 
250 170 185 650 2008 
293 165 201 715 2009 
316 167 208 754 2010 
164.6 146.9 157.0 556.6 Lusall 


als aile Bus peu JS ee died de jolis AUS ca Ces, Bas Ye SN a Ci of tft de os? 
Bu col Ÿ* 
(4ère sel Al GlLAS NT Ati Bull 44 all ali) 


(1990 « Lu Ge agledtt 89,81 sluel « Lacie aol cb) 
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Shi sd) Ggdl gedl SNS 8Ailt SYstat ob alu (salt LÉ Cotes jus (2) 5, Joux 
(2010 —-1990) sx JA giudt rt5dt ils 


R2 F dsl x all OL el ê 
Y = 496,572 ° 000% 
0.117 2,509 A 
**(1.584) | 
ŸV-491157 7 x D ; 
0.162 3.667 ab 
*(1.915) 
Ve Re 
0.883 142.881 LAN 
*(11.953) | 
Y = 111.905" 1x us . 
0.877 135.336 | ibi 
*(11.633) 
Y _ 1 : 1 e 0.008 
0.129 2.808 0 * a 
**(1.676) 
Y = 133.981 77% ge d 
0.146 3.239 | ibi 
**(1.800) 
Ÿ 287.460 9% 
0.733 52.220 _ LA 
(7.226) 
V 62700 7% F. ‘ 
0.714 47.328 7 ibi 
*(6.880) 


gti (6) p5 JE censé ce PM 0. OT Jus Vi cégeuli ae cogne 70.05 Jui coul dis cégies TT 
(D à Jabt soi SUUU ébesyl (bail : ali 
ob Gest het Sy 
6 Gide Qu col 45 it Gas Gé Seul dt (1 (5) 5 Jo Gas Si Las 
ob 6.71 Qié ja Luxe 2010 A Gb 0240 ess 1999 ee 3 5L C3i0.80 
An ail Je %014.4 sé ja5 Linge gorll Jaxg 3 Lasles Ule Lali ZI gadll Juxe 0! LS 
ob Gest het SAgss di 
6 Qi de Qu cols 45 St Land A Sole Ni O1 ON (3) à dot G ssl QUI Lis 
ob Qi 6.71 Qié jg Luxe 2010 4 Gb 0240 sas 1999 LG SL Ci0.80 


Abu sl Je %014.4 is ji Lire sul Juus 5 Lusles Lele LetA 3UËI sad Jus 1 LS 
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pb oegdl SAGE At FLY alex 5 à 
de Ce col 4 pl as SH Let ALNI alex où 0 (1 (3) 5, Ja 8 SLLN Las 
91.49 ié bag buse 1999 A G eN312.5 0946 est des 2010 ete G pu 11.8 045 1 
nu ii Je 011.5 Qisé 345 Cge sal Jus 9 Laelees Le Lalgi 21 gadll Jus O1 LS ag 

pdt ot SAGUU Dis ,ift Llaxdt o x 
Soit Ale 8j Logdl SAGANU CAE FUSY Less 558 9 Losdl AE Sig (3), Jour 
(2010 — 1990) 5x Joe LG OUI ue cagdt Sig 


pat rad SAGE oi) Lead 058 | pdt esdi Dog Lt TN badiogé | Hi Logdt het Sgrui En 
5.81 94,3 2.02 1990 
0.52 225 0.84 1991 
18.3 55.6 3.30 1992 
1.94 143.7 1.26 1993 
3.53 116.6 1.65 1994 
2.82 130.1 1.56 1995 
2.7 134.9 1.60 1996 
2.68 139.8 1.66 1997 
3.49 124.8 1.80 1998 
0.14 312.9 0.80 1999 
107.6 20.0 12.9 2000 
47.0 42.2 6.14 2001 
2.48 142.5 1.82 2002 
37.5 48.1 5.69 2003 
38.7 48.3 5.90 2004 
10.18 21.17 14.0 2005 
33.9 53.4 5.7 2006 
178.4 18.0 17.3 2007 
122.8 20.1 14.9 2008 
161.1 18.2 16.10 2009 
503.7 11.8 24.0 2010 
61.20 91.49 6.71 bus 
365 / de guet = gli Le Algrce Yi ie 


Loi Et Ste Vi | ét EU} = Lost SNGOU LL ES A au + 
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ex 61.20 dis Jhè Lux 2010 ee 3 ex 503.7 0,4 2 ds 9 1999 el E es 0.14 0,5 


loi sil Joe % 24.3 sé 545 orge gadl Juxg 9 basis Lie LA A gadl Juxe 0! LS 
bass 8j pdt est SANT At LS Y I Alex 858 9 lt cost At ShgruYt SYstabt Just (4) 45, Jour 
(2010 — 1990) 5j JA Le G OUI ge ag slt Saga ets ist 


. F 
Y=-0.799° 0.144 . 
0.670 38.517 à 
*(6.206) 
Ÿ23 051 0-88 OUI BI (casell (et Hagza Vi 1 
0.642 | 34.015 0 ET 
*(5.832) 
Y-221 456° CRIER 
0.559 24.108 x 
*(-4.910) 
Y=-171.938e 7x pb es See di etiiabies | 2 
0.341 9.822 | 
**(-3.134) 
Y=0.829° 0.243 LA 
0.506 19.441 
*(4. 409) L 
NOTATIONS ibil UN! gg asdi SDlgsel oisigl ads ex | 3 
0.396 12.443 ns : 
**(3.527) 


Dgn(t) es JE Ces ce PUY O.OT Qliss- Vi (gsnult ane cégme 0.05 les Vi cégrull ue (gine XX 
(3) 5 Jaudt si QUE bas Hi : sal 


ob Ci OUI dt FUI 

au 3 gb 181.180 Ji Won (ot cab OUNI 2nul @es 0! (5) à, Joxdl G és bI ps 
di EN God Lusyxs 2007 ae G LL 312.009 Jié U Oaus ail cab ce ds 1993 
lei 45 Gungs gadl Jus busleï ple Lalil HËt Jus do LS LL 247149.0 hé ak oui 
(D) iles (6)Jaali nés LS ul sx Joe %2.9 

cb Cf oui gi 

gs dans Gi Ab de ol Ja UNI Seul As AI (S) 5 Ja Gant SL Las 
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(2) doles (6) Joli és LS au xd Je %14.4 id 

ob oi Asia 6 gril 

dhs= 2010 sie W a el cal dus 6 3ndll 8545 ON (5) à dudit Gas SU ns 
OM ce hell Gb ge Rai os a Qu de eh ol 5944258 LIL 

Gi! SI dus 

au 3.2 Me cab OUV os Gi ESS aus Ji O1 (5) à5, Joadi G és ebLI ns 
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ob Cf Sois sist ae 
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(4) Hole (6)Jondt pis LS ul ul 3xi) 
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1851 g)t are SES NI aus 5 sil Sig Yi 
(ob A)ouit Fil D gmdl 
(+ à) og | dan | (Gb dou 

548183 25.7 -548183 738783 190600 1990 
117927 61.5 -117927 306927 189000 1991 
1021000 15,2 -1021000 1204650 183650 1992 
279000 30.3 -279000 460180 181180 1993 
412000 31.8 -412000 604440 192440 1994 
367000 35.6 -367000 570000 203000 1995 
369000 36.9 -369000 584900 215900 1996 
375000 38.2 -375000 607180 232180 1997 
436000 34.0 -436000 660640 224640 1998 
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2152729 5.4 -2152729 4736919 258419 2000 
1984264 11.5 1984264 | 2243924 259660 2001 
405092 39.0 _405092 664500 259408 2002 
1805265 13.6 1805265 2079021 273756 2003 
1869332 13.2 -1869332 2154600 285268 2004 
215542 5.7 215542 5120130 296471 2005 
1812041 14.3 1812041 2006 
3211279 4.9 3211270 6331369 312009 2007 
2468589 5.4 -2468589 5468159 299957 2008 
2933391 5.0 -2933391 5879291 294590 2009 
5944258 3.2 -5944258 8777258 283300 2010 
1370042.4 24.9 2457314.9 247149.0 Dal 


(2003 aout SI (le aol aise (FAO)ici,jlis NI ali) 
Gmail bug 9 Gi SES Y Duo 6gmdll Er ) Igmlo cs LENCO elull ES LÉ NI CON 5les (6), dote 
(2010-1990) 5x JA OU 5e 3,41 


R2 F HAE] aol A 
= e 0.029 
0.911 | 194.727 V-176.856 002% . 
*(13.954) nn | 
Ÿ-170.781° x Se 
0.916 | 207.500 . 
*(14.405) 
Ÿ2291 9420.14, 
V=-1117.23 55% ” | 
0.642 34.120 .. 
Ÿ=60.601° 0116 
0.560 24.148 FE 
*(-4.914 
V-46.961°7l7°x 21 _—_. ; 
| 9821 
. ; **(_-3.150 
Y2180.879° 016% 
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Y=1194.061 726772 . 
0.679 | 40.270 - _ 
**(6.346) 
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JS sus En SeYLUU | oloiiflgus | ét pts as HR sue Se 
is Où | Sens | (ba | GLän | Gun CET) 
120 1.988 738.783 548.183 190.600 3.950 1990 
125 1.318 306.927 117.927 189.000 4.170 1991 
135 1.345 120.4650 | 102.1000 | 183.650 4.225 1992 
128 1.934 460.180 279.000 181.180 4,300 1993 
121 1:875 604.440 412.000 192.440 4.356 1994 
130 1.612 570.000 367.000 203.000 4,390 1995 
145 1.676 584.900 369.000 215.900 4.514 1996 
[160 | 1.629 | 607.180 | 375.000 | 232.180 | 4648 | 1997 | 
153 1560 660.640 436.000 224.640 4.769 1998 
[153 | 0.824 | 294020 | 440.00 | 250.020 | 4895 | 1999 | 
142 0.758 473.6919 | 447.8500 | 258.419 5.021 2000 
142 1.571 224.3924 | 198.4264 | 259.660 5.144 2001 
154 0.963 664.500 405.092 259.408 5.261 2002 
157 1.03 207.9021 |180.5265 | 273.756 5.349 2003 
184 0.733 215.4600 | 186.9332 | 285.268 5.451 2004 
185 0.969 512.0130 |482.3659 | 296.471 5.594 2005 
[185 | 1.007 | 211.6723 |181.2041 | 304682 | 5.673 | 2006 | 
185 1.16 633.1369 | 601.9360 | 312.009 5.744 2007 
185 1.483 546.8159 |516.8202 | 299.957 5.858 2008 
201 1.362 587.9291 |558.4701 | 294.590 5.978 2009 
208 1.242 8777.258 |849.3958 | 283.300 6.100 2010 
157.0 28.079 857.2 383.5 247.1 5.01 Lu el 


ef s Qi ab: jet ( FAO) (2003): zou St le tabl ais. 
(aus due) DE s1e=x1 

3, Jeu bus HgnNt aai=x2 

OUI es Ji sltel=x3 


(L)oUYi o SEA LS =X4 
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cols sil Ra=X5 

Cell ah SL)OUNI  aNgruli meSt 4 FUN = Ÿ 
eu al Ga oil 28e ae ( Jul) R2 
AM SN al5les Game Last =F 


(2010-1990) sit Jos Li SOU zut de ESA Jalgnlt aus 8j4ilt Ystalt Jaëi :(8) 5, Jour 


R2 F FEES] PER] 
0.942 65.203 Y=-69680.751+67936.572,1+0.001,-0.006,4- 1 


13340.778,s 
(8.168)(0.235)-1.477-1.504) 


0.942 | 92.035 |  Y--73913.738:68857.802,1+13155.086,5 0.005,44 2 
(9.662-1.532)(-1.811) 
0.934 | 127.350 Y=-1.212E5+75099.833,1-0.006x4 3 


(12.389)(-2.389) 


(7) ) Jdt Bi LU las ÿ bi : pal ageti(t) sé EE cons ce PEN 

55, (2010 -1990) sx Joe LG oUNI alt de 53h Jelsell (8) à5, Joxtt 3 83191 bi LE 
asus Dygle DRUII sue XT a coll Ggsall aus ue (3) 45, Dole JR es Yoléi lis Lait 1 ces 
géo 5 pull judl JS € aus laut OT ol cool de X 4 LL Ca UNI ce otslili 2eS s 
RAI se GWT juie pdt at doll nés dus V05 gui (ognudl die À Last al sta Y [RS 
Jus ob RS à 1 Juice mad oi s jb Ci 750998 juic Ci EU G ou; (ok 
#6 où 410.934 ils muni Dial jai pére. cb cal 0.006 je Li UNI Les 3 lié 
pod less dec Ni Jalsall Ji ae 706 (34 5 6 Jeli Le 7093 juic all (Lisa 

au .3 

de 41999 à, 3 LL 294.020 ss 4 45 (31 be ob JR OUI Hlgset Al 0 Ces 
Us. L 857.2 Je OUI dlgsei oui Logli a LS 2010 a G LL 87777258 ail 
au P08S Jr cab aus (ail Laus 2010 44%00.03 Gi UNI Le GO LES aus 5 als 
Ge cos OUI 5e clolgll auf) aus .903.79 le GNT ARS aus Lusdi 4 ce G 1990 


gpl Lusl ki LS 2010 a LL 8493958 Les dy 1999 a LL 440.00 il Gi ae 
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1999 au 2 440.00 a Got de cu gli UN pe olatéhi aeSU mu. 23835 Ji etais 
383.5 Ji ci Géo bus al LS 2010 au LL 8493958 ait des 
Slw slt .4 
5 se CN jéen JL oies 8545 alé ce Le JS de Jexlls OUNI ami jai aus G Rusdl 
ENS € QU Alt Do pe QG alle All LAS SUN oi YA Olest 3 SJ SAN 
3 UNI de all oleluol pos mms 5 Cell LAN 55 je à Je Le (3 ddall bol plea Ni 
Jde oUNi El o G als 0 Se Qi ble ce GA pléNi lee Ge EN 3 Wélècie 
Blast iadoll SL plan Vis LNI sale Jai GLS YL 4 let jeu) ES os sgull jeu SYte 
5 Ugo es ce Ni api le Loi s Wet s OUI lil QG älacudi st COLNT polos pal ce 
LE) 5 

da 
LS pont cul Léll A à BEN otédl Bale Ale SANT Lu .(2003) .S € «gteball 
EU lee I Se Gladl FUN us ame le alu, cotalul 
Les  OUN dents US N aolesst als (2010). 8.6 cablé 
at QUI sul ele Lg obuls de el Gall 5 Reis (1993) 6 9 cime a 
la) Eoÿ 4 säll 
Ba sel Al las) chef Zoxl) 44 al obaili 
L G als 89,11 sel (1990) alé ali at 


ou I Le abili aise (2003). (FAO) 2cijlis EN bill 
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An Economic Analysis of Dairy Production and Consumption in Libya 
During the Period (1990-2010) 


*Mousa I. Khatab Yahya Mahmoud Abdel Halim R. Andush 
Faculty of Agriculture - Department of Economics and Agricultural Extension - University of 
Benghazi 


* Mousa.khatab@uob.edu.ly 


Abstract : 

Libya suffers from a clear shortage in dairy production, and the agricultural sector was not able to cover 
the gap between local production and demand, and that a large part of consumption is satiated by imports. 
Therefore, it became necessary to pay attention to livestock projects, and there for the study’s objective is 
to conduct an economic analysis of milk production and consumption in Libya during the period (1990- 
2010) using quantitative statistical analysis represented by simple and multiple regression, graphs and 
some other economic indicators, the economic analysis indicates that there is a general increase in the 
growth rate of animals milk production sheep, goats, cows and camels by 9%, 5.1%, 2.6%, and 0.8%, 
respectively, as it turns out to be an increase in both the quantity of domestic consumption and the 
quantity of imports from dairy, but also increases the dairy gap as a result of increased consumption and 
a decrease in the quantity supplied of local production. To increase production the study recommended 
that to concentrated feed, and selection of strains with high production efficiency that suit the local 
Libyan conditions can lead to increase the dairy productivity. 

Key words: Libya, consumption, dairy, productivity, import. 
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al US Glal AY us él US dla AY es él US Gall AY Les 
Ferre urblb tue ob Axele 


+ B.Sherif@uot.edu.ly 


2 

(Pimpinella anisum) 055 55% (Hibiscus sabdariffa) 43SSN US (sms él Qu QI Rubi ob cède 

cloacal sé au sf ae, sul dj à Camotl Jobs dj 5 (7) tt EAU ee oo Ge LUI oui 355 de 

DA pond Falls el el dj QI BYE gala OU céslls JEUN cles Guydi djs EUISS «ssé Ji Laslils gland 

26 JS 38 4 ge SL 3 J'ise JS oi, olege pe dl fete JR qulel2 ex Gbt de 5 84 

Le Lenie € (T1) JM opt QU sl le muni ologetl Gulf. ei a he cali gl QI ämdl ouais 

AI 2egodt ai Gyns /0.5 + ALI al Le Luis & (T2) Ali degedl colo) Dpt RL axe 

Dypens 0.5 + SL ali de jé (T4) äulJi assatl SSI Gomus /1 + ALI a de ox (T3) 

de cod (T6) all aesudl cop jade Gamue JT + ALAN all de coias (TS) all âosadt cos y5d 

+ LUN al le cod (T7) äulull iesedlo cOguill jade Gomme 0.5 + au Goes 0,5 + a Lt ailall 

#6 U OR Eos joies au dome BL) Of mél cool coll jade done LT + aus done 7/1 

Dgilll ppdeg au Gus GLS) Bus ect GO ge 26 Las di 8x Joe audi je 5 udl Djs (de désire 

a Je leds &  oboesatl 8 Ue ti js QI lemmis Ball 0j JE LS dl de Gad Yi DS 

9 a salt Os 5 cnelt JL jt docf at ie gli des SI Ge ce ll GS de st (SNS 

Er ddl QULSYE tt Oje dl Loges 3 BU cles 5 gel Ojs » cssé li Llël 05e 3 cloacal gland $é,1 54 

gl pp css de jg LOU joe 3 ai Gym Gil of  &Lo] cuslili agé pe Ge Lundi less 

ALI doses VS 45 lèe Au mll colosestl 85 (3 

nl sb - GLe ot - DU — Qui ththt Std 

‘Alt .1 

CU SN sad CULEN pla Cola out G Bye GS bals Rd Otaedl cel 
jé (Castanon, 2007) Laysf & ebled sl clins malt cblall cul Be dx Loges 
der gai ohéneS cotarul JUN be de obll till Alsill de dt &lull 5 Al clés 
gel sf G bye US Da U les À Cdi G olaefl Lou (de call pal gles ebi 
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de US cola Salé bi LS , (Suriya et al., 2012* Shivakumar et al., 2005) 
Olell pur OH ji De dal ile OlioÏl ojé sol Aygo el Qt Ke 
) NS LS eus s ob Di » mil; ê5te Jules éne I GLSYL Lis .(Halliwell, 2007) 
Lo Ml Lois Laill Alodll os A 3 «(Guo et al., 2003: Cowan, 1999£Alade and Irobi, 1993 
op Qles cdd OLaeN oi EU Se YL sf élan Job sit aSSlguel de OL sus 
ce dal chi Aë cul CNT ju gril LG léisut & (at dl OURS SG Asa oda 
Xl df Gupta and Raina (1998) ,55 > cola Î où AI ENT ae aoudt 5 aguil eolul ul 
ET sf panil Autall BgoNl Last Ce EU OLUYI ame Slos able ob Le (ox Ole 
JeYls BA Le Nls œugdl Jée &balls Adi OLAeU 32h LE of out ou cells aile 
ce ie ox JA ge 6 DS 5 By Leurs As AS G RD kml ous Ge ae 
Joseph et al., 1989; Lalitha et al., 1990; Newall et } 25 + äluab 8x8) LSblesel of Cie os 
Css cb où (araredl ii se Ja) SE 2 ob Ash oiétit 45 af, (al, 1996 
.(Ososki and Kennelly 2003) is Se de ça os 300 ., 35 T As of ss Gi 
boghaS Logelésut & A clés Yle LASYi Leu 2 all, Ni EU af qu Sie Dons peus 
Li OUEN ne MSI de cotdi die gpé de ddl ds ce 5 db id Let oedes 
Hifi ue unés ol be Sul lobes SAS les al ab olgt À (alle bases 
a sf (2016) Vecchio et al ,S55 Ale ct ais ou DS of Re EU pe et case 
Le Lane USE ae Je SR puit ss 665 (Gerstel JhlaS pci past cell CNT 
es bas de ol est Len Daidzein s5xlis Quercetin cet (3 aus li of des 
.(Saced et al., 2012) Kaempferol JenélOi 

Je GEUI oi 55 de Douilli jodes ai os pe JO serge Vi ei id &uljuli os us 
géis os dl La Le Le it oous Aus Ch oi des axe Goutl gui Jé ax 
bel ele sole 

éodl bo 518.2 

dal ls .1.2 


ee le loto leurs 632 JR al Dis 5 mr és pale 2 jeu GUL de 55 84 ste plirul & 
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Ls55 4) SR OO Ji ns fine JS 35 12 où age Jos dé auf loge 
UN lé é QG js ge cuépel as ce Lai JO 3 4 aile Re CALf 3 Lens és (SA 
6 Jib jan JRa, ligue els Clall OS 3 égal 18 Les ge cruel (gi mi x | SU doi aQLe 
Bts PAL aelus sn ae 23 5 lo) mb, GS y € Bd Gi GG (gmul 16) &,m 
cale 6 je Qj ul (3 sal 8x Ji 2e las 3 s9ù GUESS 

(BY 56) Bad su GU Je Lou pandi dll je alu 16 Rb, LE oi bd me cu à 
hupell SULOYI js .2.2 

Qt Gym (I leche lt As cad Glel oa Dousldi spl aS SI Se clé à 

y pull Slestl .3.2 

ados dl 86 JA GUN OU dl asia ol N a LAN au nl asia al € 
HU je tels auf icset JS abs (1) Jon GLS (1994) NRC (JS 5e à sl sl Cle 
QUI sl le aie ul CSS cpouf 18 QI 2 pe ce coul (9 Ami 8j Je AI ta 
(T1) (mu) SL) Dax mule 

(T2) 42SSY ce Gin 10,5 + Lui 

T3) a1SSI de Bus 41 + Lulu 

(T4) Domi jgds Dose /0.5 + LL 

(TS) Z1 DsUI jp Gnus + Lu LI 


ÉÉÉÉEEE 


À 
2 
3 
4 
ne 
6 
(T7) Dsusll jade Gone LT + Qu Me Gomus LT + LULU 7 

dual Stiell 42 
sua) gli mul Ole 3 alles JS C8 AI SU sue lue paul a Coll 3 Cult paul G € 
ré) AV 3 asll A5 Joe ce Log UN SU 4e Ole & ue 6 AN sa) as AI TU 
aa aus pisse à ali SU AU opel Je ne GAS use LS de jädls pal G 
Lai G SU JO besei ce, aile (Foam) 88,1 542 ji 0js & ; «cloacal gland 548,1 51 
Cds GE> (ei) Ole Aoule Léjs 5 88) pliscel à Al Cle Gi Lol hu de Ai LE glacet 
le enr Bord 8 AL ei ca Cle & Laf 3 € autel a su JS clé oi ab le za 
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ei pareil dé (ais SU 8 à Al 9 all cell cé at à St sait Joe Begue 3 
AU Le Cl pis dll de sed Oise pu Jé sub dis és cuil JS ele 12 54l Call 
ENISs Lé AN Dj lues Gasli OIL camell js de I di Djs QJ Zudll Dj Aus obus 
is JU sleslle mydi Do ESS ei i 8 LL pet comall Jib CA à US amall Dj QI Logan 
ce Ojs dJ peus obus ll s4xlle 858,1 
gel bi 5 2 
SPSS® jte Yi pb plusil ANOVA buis iles] mal G ul cu God Hé & 
LOL pass géo (Duncan) Jet ab ee laugh Cu doxll Ge all Ji Ë (2007) 
YVy=p+T1+Er 
Alt duel Au Ai els gel Hbdls SU :(1) Jan 


V0 ut l LAIT lat 
Aälall j5Lali 
es) goill 
59.50 53.30 sal 5 
22.60 33.00 (44) Lol Jÿ 
10.00 10.00 (50) 15 
0.40 0.20 polSI (AUS tin 
5.50 1.70 Le ne 
1 0.80 grill les eu; 
0.50 0.50 Dole 5 Ste Lie 
0.50 0.50 ur 
100 100 pré 
| le Jill 
20.00 24.05 DOME) 
2903.89 2907.10 (ue pes /essss SLST) zh 
2.60 2.44 D (oi) eV alé 
3.04 3.63 % el SUSI 
0.71 0.76 Vo Er sal 
0.90 0.88 D top gl 
1.15 1.42 D co V 
2.58 1.11 D po 
0.40 0.39 per 
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(UE | 
MISURATA UNIVERSITY 


sul) ml .3 

Œbgrus Dynilile auS QI ot BLDI Of pouf T8 pue (3e Caegul jee de ol (ai Amd alé cu 
ss .(2) Joue ai pute cu sliot ot sf LES ail ojs 3f dell djs de 36 4 LR J'ai 
abi SELS Goal LLadt of QI Me ame 259 nd 0j 845 di çog 46 audi éd of ai Ke 
Al-Beitawi ) SN ex Us de do LS ide As 8005 logs SUV G Ve 0, 45 balle 
gs jé 0 AH SU Le of Las .(and EL-Ghousein 2015; Abdel-Rahman, et al. 2016 
ph 0j GAS QU 4b ee Ali et al. (2012) 4j juif Le las Léljgf ais QI céogs col sf 
of exils à Aryani et al. (2019) ce Lai .auluf 10 348 ais Lola cab (a OH SU 
pale Ge Lesd de OI LS of G césue oUi I of 4 Lidl Ji Gall otre 
md 0j 5 JS AL G 5 ces cars üf (2001) Weber et al. jLfs sex 52 54l Lol 
Je Six (ji Sa + 55 of (2012) Kachhawa et al. ,Léi Les ol LS G asli Le 
4 dsl Le je d OMll (st Dendrophthoe falcata SuLii Jacel mi paie alu 
ge le Aalii teçet QG elief Dot 2m Dis dus cunal Lau ALI alles die 358$ pe Elie 
de ojll gaul &us 3545 sf LE js 50) la pos 9 T6 3 TS 5 TA T2 und olegetl 
JaLiJl âcset joe 3 AU sé 

GUN oldt 3555 G (70 cpl) Amal Dj5 le Dgnsldly AMEN 365 (2) Jour 
(S.EEX ) gsmi 18 —2 ss de 


Os à dl Os Os à dll Oj9 COURENT: FERA] O9 
: : “ ; : | (az) eut Os &Stahi 
(%) sti>i (er) si COR COR 
0.424+°66.80 1.99+142.47 0.460+83.99 2.66+179.13 4.33+213.33 ALI 
1.01+°70.47 6.58+147.40 0.724+85.25 6.93+178.27 6.35+209.00 % 0.5 ass 
0.788+°*68.00 0.694+143.43 1.24+83.78 0.289+176.70 3.46+211.00 D 1 ass 
0.542+69.99 2.11+145.53 0.418+83.82 3.00+174.30 4.61+208.00 % 0.5 dos 
0.350+°66.61 0.173+144.10 0.156+82.37 0.404+178.2 0.882+216.33 D 1 dut 
Y0.5 435 
0.998+°70.31 2.86+144.17 1.47+86.21 4.01+176.77 1.15+205.00 
%0.5 Ogmit+ 
b %1 aISS 
0.122+°69.46 3.64+148.20 0.159+84.26 4.45+180.10 4.91+213.33 
%1 Ogmit + 
0.003 0.852 0.103 0.950 0.542 Gill 


(P<0.05) age Go leu aèke Def de (nf (al dl ui à olbusli a -C 


wyé ae Ge ox (gi olegetl G al aa cab (gi Si shot aus of Les (3) Ju 
T4 3 T2 ouest 35 G LOU ji 4 (200.5) ou 4 (200.5) 44S Si abs a Lise olLSS 


http:/www.misuratau.edu.ly/journal/jmuas 82021 ras (91 s3et dailäll als al 


Let, Ji a4lal 451,22 Axel AL 
Journal of Misurata University for Agricultural Sciences 
82021 _yiauss (5Y1 saxll Galläll als all 


Lilas til — Lol 3j à plat AA alall jai pal 
ISSN 2708-8588 


2 ge alu (2052.22 ,9073.33 ) au SU aus cal dé amd JA dal Jul pe Gi 
oÙ T7 3 T6 3 T3 cest QG RSI 3 Opus de Qi SU Lebi Las (7052.78) ali age 
T3 legal Gal SU aus Cd us AI SU eus GB çgame UËt QJ csof (amas LL 
g Lei, OS LUE Leu (9052.78) ati ne ali (2023.33 ,%20 ,%041.67) T7 : T6 » 
où (gi Ji OI OÙ, Ge caf gi bal de dual etsf 45, .(9044.44) zut aol 
Bb Loi Gi dl pal G est Ali of slots Ji 3% Joe aus Galère de 
AU JU SU où ut, .(Iyare et al., 2008) ste Ce Goal Jo ogg 
Aya dus G QU qe mu A Le SA AL SUN de ja As ati EU as eg donadis 
cu Aulé) Grau Cdt UE Y all olperuNl of (2019) Aryani et al. &u 4e . äills 
AU olroneNl de MI OU be G Lt JU de Lots Al ot our Lai Les 

À dirt LL Adi obsadt af obee de 5 Gel Cara dl oc pe Jetés 

As GUN old 35585 ml gadl jee le dolls a 386 (3) Jour 
(SEX) gutui 18—2 


D) om Ed 

PEN | En gra € el ce 
2.78+ °52.78 2.004 ‘36.11 1.67+ 16.67 sat 
4414 73.33 4.41+ 73.33 0.00+ ‘0.00 % 0.5 ass 
4.41+ 41.67 1.67+ ‘33.33 1.67+ 18.33 % 1 ass 
2.78+ ?52.22 5.56+ °44.44 2.7824 °7.78 % 0.5 dit 
3.38+ 44,44 1.11+ °11.11 1.673 °3.33 % 1 ot 
2.89+ 20.00 1.67+ ‘13.33 1.674 %6.67 | %0.5 ot + % 0.5 ss 
1.73+ 123.33 1.73+ 23.33 0.004 ‘0.00 % 1 Syust + % 1 ass 

0.001 0.001 0.001 pal 


(P<0.001) gym Go leu aie Def de ré (a sed ui à ollugli à -e 
OR pas Dons ce JS era Vt Lai of (4) Jar à lle Led mil ce quiz Lil 
gs Ge codes gi SU GG uk 0j I less sf cloacal gland ii sad djs Cle cosee Hé 


HS All Slesadi Ji ae lb pus 4 lof ali LS Ge aus, DU Le aèke 
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ce SA Lois OH SR ati (T7 ,T6 ,TS ,T3) cpl G Opatlls ai os ais, 
Dynille ASS lol Of cs el Je Gèf dj Je ce Lai (TA,T2) comél 3 ob 
d} jé 6 88 dj, Lun of ce EL ndi 385 Ce sé je de cégs 4 LR d'ail obus 
Dgaildls AS NI Le CLS de ué aile Ge ou a SU G acte Bel Djs G Lei, Us 
Sachs, 1967; } (dsl) 3950 dons Mb cË à Wilils Rail sul ls of Le sell 
> pl of I Es 26 A ai As of Ni «(Balthazart et al., 1979; Massa et al., 1980 
blé, Lybs de jt SU, Jus Jetas 46, Le 5,60 dus 6 cé pi Y 45 Lajlils sax 
Bu le Glass DS bus 6 coue pd Goull ce dx (lé ANG Jiéi lis G Eta il, 


UN ons V Left cos Lis 838,1 


GUN dti 3555 (ele) césb Ni Last Dj 3 (70 c plie) 881 Bë 0j le DU 4 aus Qt 56 (4) Jour 
(S.EEX ) gsmsi 18-2 joe de 


(eLr) 8581 0j, Si 54 Dj 
$ = Hlaht 
Lugl au 6 xl Lu 8x doit sit (2) (ex) 
0.004+0.043 | 0.007+0.059 | 0.007+0.039 | 0.002+0.031 | 0.006+1.68 | 0.043+2.40 | aata 
0.004+0.034 | 0.006+0.049 | 0.006+0.029 | 0.004+0.023 | 0.018+1.74 | 0.089+2.58 | %0.5 ass 
0.002+0.042 | 0.002+0.055 | 0.002+0.035 | 0.003+0.035 | 0.161+1.78 | 0.2194+2.56 | %1ass 
0.001+0.033 | 0.002+0.046 | 0.002+0.026 | 0.003+0.026 | 0.175+1.93 | 0.229+2.81 | %0.5 ss 
0.002+0.038 | 0.002+0.049 | 0.002+0.029 | 0.004+0.034 | 0.097+#1.70 | 0.143+2.45 | % 1 ot 
+0,54 
0.003+0.037 | 0.00440.050 | 0.004+0.030 | 0.00440.030 | 0.031+1.87 | 0.009+2.70 
% 0.5 ssl 
+% 1 ass 
0.005+0.038 | 0.00540.050 | 0.005+0.030 | 0.006+0.033 | 0.13241.92 | 0.235-+2.85 
1 ds 
0.367 0.455 0.455 0.365 0.531 0.394 Y sal 


Due le bye OS Ou 3 aus QU aropudl jéfdi of (5) Jats G lee Je gti pos 
9 AASSU (gage LLEIL 36 ST CS es li Re of LOS à cut Dje QI lagnes à come ds 
(ebz 3.14 , 3.74) salt 0j buse See T7 9 T6 cell Gaël SU G Loges dpi 
GA BU iepetl 388 QG Led 0j Lust BLOYL (ele 4.28) all LSS 3 let js Lure % ie 
Ball Dj) G UN 08 cul Les (ele 2.86) Luse &ndi nul 0 out jf ts 
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DUÉV OSEe (god eh de Dont 3 au os Go] de pole 6 dla LR À 5 élus, gl 
Dj QU ti cu y bytes DIS QUI Ai aosatl 35 G el je sltul cégtee pe Lall Djs G 
,6.33 ,6.26) di bus cl (T7 ,T6 ,T3 ,T2) cleyedl 255 G y LS Gym uma 
TS + T4 cusetl 3 Li Las, Ni oi tes (x 7.74) date jh pe aile (+ 6.34 ,6.55 
ua djs Vo Ë I esof dolls auS QI BL) of Lui dis VI camell Djs Lui JHe de als 
(T7) SSI gui se Le sf (T3 ,T2) 45 de cop Aile Ce œouas (ail SI 6 Lyiee Lol 
A (Orisakwe et al., 2004) zfli pe Gis las QI de (202.98 ,902.99 ,%3) Lui LAS 
Lout co ebf (Dsoustef Lie (ons ler 4.6 dus aus Lalsns de oué (ai dB LS of 5 
Kachhawa 4 Labs Ulis » ad ag oblad tes Den) ul GUN dit 3 (P <0.05) boxe 
G Opel dyns bye ENS 3 ul VOLE ae 5 cpnell Dj (3 céypar Pl ass (2012) et al. 
all sl Dendrophthoe falcate AA Dial sé paie alèsus edess (a old 85 
SU clore Yo! AT il Aryani et al. (2019) ç Gé LS’ Quercetin, Kaempferol, Jt 
LOL sue UÉN 59e 45 ls 9 «OIL 6 crmmall Dj 3 cos QUË QI cf 5 Lao Ja aléctus 
St SG ali egy Lu ul, «nl GbISU cs Les s agi obligent BUS auesé ti 
GB ous AUSSI alarm of UI Ali et al. (2012),tî LS .(Sakr and Al-Amoudi, 2012) &si 
ga rg Ogpmrmll obgss DIST ja BYE SUV Ge js SA SSS G came 0j Gus 
aile GG opallle ai BL camelt JL je d'usst at de Loi G Jared doses Bo Yi 
cena Jsb use EUUSS cols (sal Aa Job Abel ges doi soxs pue glill aus Lt 355 

all doses 4e all les Cu 
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GAL Ole 3358 d (es) dat Jabes (Vo cpl) dat 09 (Je Dgeillis asS Si 6 (5) Jour 
(S.EEX ) gai 18 -2 js ds 


à. 1 À à 4 { ü 
# à Sal 
(lag | (es) end À (hell | (A) amet | (er) amet | (er)uspl | (er)ueali 
0.086+ 0.073+ 0.188+ 0.067+ 0.015+ 0.020+ 0.009+ 
La 
2.98 2.73 3.23 3.63 *7.74 °3.46 4.28 ü 
0.033+ 0.033+ 0.058+ 0.131+ 0.084+ 0.152+ 0.032+ 
b b . : % 0.5 ass 
2.83 2.67 3.00 3.00 6.26 °3.40 2.86 
0.133+ 0.193+ 0.072+ 0.158+ 0.365+ 0.159+ 0.332+ 
b b b b RTS 
3.16 3.04 3.28 2.99 6.33 2.49 1b3.84 
0.173+ 0.173+ 0.173+ 0.105+ 0.378+ 0.433+ 0.055+ 
ab ab a ab # 0.5 dy 
2.85 2.70 3.00 3.45 7.18 °3.49 13.69 
0.182+ 0.060+ 0.188+ 0.148+ 0.338+ 0.137+ 0.258+ 
b ab a ab #1 Dgib 
3.05 2.89 3.22 3.15 226.83 1 13.69 
0.088+ 0.083+ 0.101+ 0.117+ 0.254+ 0.064+ 0.191+ +90 .5auSS 
2.81 2.58 3.03 3.20 P6.55 +3.09 be3 47 % 0.5 dut 
0.063+ 0.076+ 0.058+ 0.211+ 0.398+ 0.094+ 0.370+ +% 1 ass 
2.93 2.75 3.10 P2,98 P6.34 *3.20 be3,14 % 1 dpi 
0.288 0.180 0.591 0.034 0.028 0.029 0.011 dussalt 


(P<0.05) age Gi Les aile ef le cg (gli ageall Le G olugli a -C 
Gad jlel Dis dus 9 Ojs le cosre D d OR doll ; AUSSI aile) of (6) Jane G ass 
gs lil She Gé OU 3SS Cu Geb) QE ss ce ét And odble 358 Ce (el) 
ds Re 4 al QU 5 dela 35 pe &ylie AL olegdi 355 ce JUN slegll je) äubae il 56œ0 
Kachhawa et gli pe Gi Lee 9 «Op 9 au BLDY (JU ele gli je aus sf 059 de Le fit 
Gone Lolëli gb 5 ali Jasdl it pole Calérns alle 0154 355 où af (sit (2012) al. 
VO.5 355 de clou Doux BLEU boue jte dal Saut die ones à Eluod à cell dj 
sg G nl closes bo ALI dose She Gilie Same pi au GLLY OS Les 1 of 


yes E (ù) QUAI OS T7: T6 
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Laglt Sat 3 (70 cle) JU LS 3 (70 cle) at 9 (le Doit 3 aus NT 56 (6) Jar 
(S.ELX) gssi 182 es de GUUI dleudt 3355 3 (%0 cal) 


da Ji Sail Ds JU salt 59 és 0j 
cyatalt 
(%) (eux) (%) (ex) (%) (et) 
0.017+ 0.023+ 0.013+ 0.023+ 0.005+ 0.013+ 
Jalit 
20.315 40.671 <0.120 <0.255 0.048 0.102 
0.012+ 0.037+ 0.013+ 0.016+ 0.007+ 0.015+ 
% 0.5 ass 
b0.186 bO.391 20.171 20.355 0.039 0.083 
0.004+ 0.002+ 0.018+ 0.033+ 0.003+ 0.006+ 
D14SS 
b0.196 b0.414 abcp 140 abc 293 0.032 0.068 
0.027+ 0.043+ 0.006+ 0.018+ 0.002+ 0.006+ 
% 0.505 
20.293 20.607 abep 129 bcp .269 0.036 0.074 
0.029+ 0.059+ 0.005+ 0.011+ 0.003+ 0.007+ 
: V À dns 
20.326 40.706 ab0,170 20.366 0.041 0.088 
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The estrogenic effect of rosella and anise on male Japanese quails 


* Bashir M. Sherif Ziyad T. BenMahmoud Awatef M. Elfituri 
Animal production department, Animal production department, Animal production department, 
Agriculture Faculty, Tripoli Agriculture Faculty, Tripoli Agriculture Faculty, Misurata 
University University University 


*b.Sherif@uot.edu.ly 
Abstract: 


The objective of this study was to investigate the estrogenic action of rosella calyx and anise seed on male 
Japanese quail in terms of maturity (%), testes weight and length, cloacal gland (foam gland) weight and 
foam weight, juxta-testicular duct system (epididymis) weight, ductus deferens weight, time to 
copulation, final body weight, and carcass weight. In the experiment, 84 male Japanese quails 2-week-old 
were assigned randomly into seven groups (n= 12 in three replicates). The experiment was extended to 
the 18" week of age. Experimental groups were as follow: Group (T1) served as non-treated control fed 
on basal diet, Group (T2) fed on basal diet + 0.5% rosella, Group (T3) fed on basal diet + 1% rosella, 
Group (T4) fed on basal diet + 0.5% anise, Group (TS) fed on basal diet + 1% anise, Group (T6) fed on 
basal diet + 0.5% rosella + 0.5% anise, and Group (T7) fed on basal diet + 1% rosella + 1% anise. The 
results indicated that the addition of rosella calyx and anise seed did not have a significant effect on body 
weight and carcass weight during the trial period. However, the results revealed that the age of sexual 
puberty was delayed as a result of the inclusion of rosella calyx and anise seed in high concentrations. 
Moreover, testicular weight and its ratio to body weight were negatively affected in the groups fed on a 
diet containing the high concentrations of rosella calyx and anise seed that were used in this study. on the 
other hand, the length of the testicles, the cloacal gland (foam gland) weight, the foam weight, the ductus 
deferens weight, the juxta-testicular duct system (epididymis) weight, and their ratio to the body weight 
were not affected by the additives used in all the treated groups compared to the control group. Besides, 
adding rosella calyx and anise seed did not affect the time required for mating in the males of the treated 
groups compared with the control males. 


Key words: Rosella - Anise - Japanese quail - Estrogenic effect 


http;//www.misuratau.edu.ly/journal/jmuas 22021 sus J5Y1 sell alläll alsall 


&sl,J1 a4lal 451,22 Anse AL 


Journal of Misurata University for Agricultural Sciences Es ( til 
2021 seu JsYl sell il als all MISURATA UNIVERSITY 


las til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


Dgle due Gt Doi CE QU (308 ss) pol rte DA SN 51981 dr 


Ar le L GUN u)3l des * 
Lai «sil «sie Axel al; US «lat cwy ri Lu «sis «sie Axel al; US «lat cs ri 


® mohammed.alshelmani(@uob.edu.ly 


2% Xi | 

308 ss pol led li Yt eV qu ENS 5 Gole aie oran Las V1 ei 255 cle code) (de au cui 
Ë Lost 2h sb obus eh djs (lé és lemall aille lb; a4e cuprl open wi ile aile Je salt 
rl Al ce ali] olss ae CS LU cougrul . do dal sl Jules 3 Cala A'Hgrul Je wlus EU 
5 dl eue Ole & pu 35 cul ai s angl 8j ALL (ailes le 8) sos sf (ailes 5h 16) àle ge Le 
past el UN 5 Giéll as ME ce GT est dust Giles OUI US & AB 63 édeeull li 
le s dj 3objli 5 ed 0j G bus aa soi aa (Le sluli ubii oteses of alt als gb ls us 
ls alt de sl olessl EU de all ssl 

ge le clé ae 6308 Les, cl les els Yi eoNi cdi AS 

ail .1 

po de se Le 9034 554; 2050 ele Jolé aus je DT Qiss JA OS sue Les df ms 6e 

Aie eu Se li ee 070 Use JRce Bal LI OÙ «UML at Joull G DReu 33kjl os lès 
US (FAO, 2009) aaztt at Au 7070 Qi Ji el Fil du of ce Lai ce Ah sui is 
Alshelmani et al., 2021a, ) jai » pol ortoull etre Holgsul G buts fob35t Lab OIL agé 
2021b 

bi Last ae, ce fl, ll AY Ris CHU et Gé lé JR Cell rl sales 
55 rl I SN bé ze Cle LUS jui ae able ge lanè De pes clou of SU ue 
Marchesi et al., ) Less; ali G JU Cf ss ao jUE ces (I aol (Oas of 2) alle asile 25 
(2021 

ph Que open ns G bus, Dos Lab Gi di les ole clle asie us ls lol pol de 

ji pl les y ONU es cles JU ef Geo Lei aol able de lané De cælodll au jé 
% «el .(Scanes, 2007; Marchesi et al., 2021) bus ste ile Ge 58 oleS pull Chë 
(FAO, 2020) ler Les Lie Je os OUI ee dotadl G ati el 4e dal tou 


http:/www.misuratau.edu.ly/journal/jmuas 82021 jsaus 91 s3ei) di ail 


As, dl 2 pa Gi, Anal ne 
Journal of Misurata University for Agricultural Sciences 
22021 gras J3Ÿl sell Aillill als all 


Lilas til — Lol 3j à plat AA alell jai pal 
ISSN 2708-8588 


cb «JU Je de (FAO, 2013) fig SV al Gyagdl pole as f ce édets clou pod des 
a Us, 42012 eu Lans nl GUN 2 celiedl pol ue bus Las if Wine pull pod 
D Nss 3.60) di jeu pet dd ne & 2015 ae AR aol 5j) gel aoles Ni ol aan 
Scanes, ) (JL, / LYss 5.25 JAN pet) sad poli se 9033 3 9025 dus Las f OS (si (JL, / 
Re le &S Lelil Gif Cle Coeudl les tele 46 I Cest ul os cu 33% (2007 

.(Scanes, 2007) cul 
Be 2,8 Je Adi SUIS + 586 ls pol ze Dis OS AS coll les dus (8 joli dus 
2900 Qi sai pes dj mul ce à (Tavärez and Santos, 2016) ps 42 je ae 1957 
3 er ob il, .(Zuidhof et al., 2014) 2014 a ps 42 se ne 1.7 0 asia SU 
ddl ass Le 2235 dju nolul 5 Leu pol pes ans ONE OÙ ls Cas dl Bi oblee 


(Aviagen, 2019a) 1.47 Aie 


pod de Sidi su; QI Es co Qt ail ble Les ST og met ns Gi 
) mul Qui ce pordll (Gile le paul que Doll un ai os (iuug ju 4) etauli 
I JIEY Ro (Rs LT Re Ali ie set ble G «ii mes .(Abdulla et al., 2019, 2020 
(Tavärez and Santos, 2016) 2405 ls pans Of a5edll as fogmes AS ALU Le 
308 us Le croi pt ielo 3 Llaseul ardt pluNl ST où co de MS 3 » ot chi 63 
.(Pascalau et al., 2017) 500 LS 
kolal Gyndi pes EUXSS elle el pleïll alé Goal noxtl 45 (le clan leo j9le5 des 
ag Ji N WT NI el, cr loul actes Aujall Joli glent 5545 pe sé Ge late Lai gll5s 
cb dlé Ge es ele) JTE 55 aelar Vs Bol Al oliall JD ds cb a dual 
CE GA (Ross308) pi zu ti Yt SU Qui olel I Real eds GAZ KI Sels srtoul 
she ide Gé Se LM 
ol Gba sise .2 
SU yes 1 .2 

re Ms Gal AL edey (se «as NI Jeu 225 ati lu dl os (one de alu cu 
16 de po, us 5,5 201746" Les Né 314204 Le goal aù LSlesrof Lé Ses 


http;//www.misuratau.edu.ly/journal/jmuas 22021 jsauss J5Y1 sell ailäll alsall 


As, dl 2 pa &i,22 âxab> ne 


Journal of Misurata University for Agricultural Sciences ae f 
e2021 seuss J 5Y1 aaxll Ealll alsall MISURATA UNIVERSITY 


Lilas til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


Fe clel Syst dues EUISS € paul JS pui je lé és Hamall aile il; te cul sue 
qd plu Bell he dde pe CHU Jimi Bi obus & é ces bogul a ab Os 
és al cos V022 le (uË pas NI Jeu as ee mue ile ge le sde 16 äix ci 
GB Aa lise 455 ce im ous Ge de je 8 aie sf (1 Jour) oui aëlel cuis: 020 3 
ab Je es 21950 25 4 (2 Jar) si ol 

de code ul AG ol EN aule EVIS és AE Y sal Joe LL doi oYue Le & 
Ft 14 ou sgedls pos 2T ax couall alstl Cal Ole Ces Jets 2e 10 del cueË 4 
ne Ji 702 Ji ie ef be null 5-T ue ce sé end oui je OST Qu 

Lt ii res ae G aul LueNl a Nle Slot (1) Jon 


LS al pal La Qldall exil 
mb 1,200 cab äJss 82% 1,200,000 Î Crete 
db 1,800 dbyas ass 84e 400,000 > coté 
rt 2,500 CH ae te 800 2 col 

te 800 CSV Ja be 1.200 D té 
dk 1,200 ce de 500 Ce Y 
sb 10 ds te 300 2 cle 
mb 2,500 Ce te 200 62 cul 
rt 1,000 ARTS re 1.600 PP culs 
«de 1,000 essal als +de 300 pol bas 
se 1,000 crea pi = 200 34 cola 
re 800 Dymsul ke 3,000 € ci 
rt 1,800 és) ke 1,800 Yi 
te 950 ES be 250 son 
de 500 Gens te 500 bb 2e 
te 1,400 cdez we 250 El 2e 
rt 1,600 cguirs dt 200 DATA CS 
te 700 Can kb 2300 HN aa 
100 lle 55Le be 5,000 page by So 


http;//www.misuratau.edu.ly/journal/jmuas 92021 sus 51 sell Ealäli atsdli 


As, dl 2 pa Gi, Anal ne 
Journal of Misurata University for Agricultural Sciences 
22021 ras J3Ÿl sell Gillill alsall 


las til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


Cilall Slgrl ide 2.2 

JUN Doleol) Go lei Aigrul Cle à 

ral li s4e/ 1000 x (425) ISIN Cale Holgzut = (+) AU Call Seul 
Gil aus 3 .2 

UN ol ee oil &us lue 

100 x Zu 6 alé ge som Feal sue/ Gui FLN suce doi a 


di ges aies Let 5,0 Ada GANT polie (2) Jour 


le 425 lis LS 3200 LV GI 

%22 AE os» 
202,5 AE cas 
%0.30 pri 
%0.80 25 
%5 ee SU 

%9 si 

%12 usb, 

ies 84e 16000 Î culs 
àss > 2500 > cel 
Aos 5es 25 2 calé 


8121 à», 4 .2 

JM pod G SH as CS se int GG CSotesrsf Moglle audi ele) Lou SLA is Jus 
or Pi AU Gb aus Cul. 23-22 ue as eos 2e dep uen JSemaaél à 8935 
Ab Ge dois ati 0,6 of de Led ae 60 

labs bi 3 étDYI 5 .2 

Dal ctéuuls ati és DISN GS GEL dsl 4 3 dsl 88 ab ae 24 SL its 
JUN jee Lu Les pi é CNT le Sue call pu paul é self 5 544 Ci le intel 
gel 5 sk oacul a ali 56 ALL 5 Sue, Ole el 3 ad cils 


gtarY Jabosll 6 2 


http;//www.misuratau.edu.ly/journal/jmuas 22021 sus J5Y1 sell ailäll alsall 


As, dl 2 pa Gi, Anal ne 
Journal of Misurata University for Agricultural Sciences 
22021 ras J3Ÿl sell Aillill als all 


Lilas til — Lol 3j à plat AMI alall jai pal 
ISSN 2708-8588 


es Jé é «x à (2010) «SAS JMP 9.0 Qû, aus Us , T si put, QU UE & 
JM as Jay mul Le SUR WS ÎB Chi Square jLesi plat end ll 3 Goëdi 
Gilie Gé he pi Sons Can Ji plu é ce 5 dé JT 5, Get sl Li Obs 
P<0.05 ggres soguus de collugill 

LU ; mitll 3 

cod .Clall je calé ques Ge sal 308 Les, aol les DU CAS Yi elN1 (3) Jui mon 
a Ci jé Jéle 3 gl SU 5 (P<O.05) A dj 4 sue 5045 dls of léde (all zflal 
Us QI &LOYL Ale) al le SU ologetl Es Zi ssl ëlall (de sl Ab otleses 
«Sp Us Ji all Je ah Ur ee JE soull all (Le sal bi close G Gill aus cils 
ENS 3 qd Calel) ado Rail soul aëlal Cle Sal jbl closes G CAS Yi ei Gel 
it & all Gas Vel) hf os ce Li BI Gèmd LOU Bleteet de soleil Jead 
CS pu 35 jus due 308 Le, DU led di dj of as ii Pascalau et al., (2017) 4j 
dr 2541.25 , + 1978.86 ai md QG asledl dl 0ljf CS ce ee 2210.19 
Pascalau et al., (2017); jai ag di Me cégnull à ati all de Sill jbl closes 
LU JE clécllt (I Jeosl lil älibi mai Ch sis 59,2 Ql Alshelmani et al., (2017) 
pr 2521 pu 35 pe de di dj 0e «Chang et al., (2015) 4j Lit ee ati Gàs 
pr 2551 ei ui de di dj OS A LUI és pe plie ill ads .308 Les, 1 
Jedi gli bi a «AN emdi Jeles Gex Lei ion aile Le il jbl obèses 
A jbl closes Gels G cpu 35 Les de 1.5 is LA Chang et al., (2015) + tue 
os ler Nb LE AS eus G pol ges Ag OÙ QI US cgje 46 5 61.24 soul aëel de 
DL Lé cool aa 3 Can ce 020 Qi Clef 3345 pa 

Jul ag QE CAUY Ni Qué GG Les Dos Cab cru G üji agi Of mes le JR 
bed Us, aile Le ail 308 Les, sal les ess of Ji Martinez and Valdivié (2021) 
lg, le Le sal olendl OU de Ji asia SU à ut 0j due cils NRC (1994) 
Jus tel de au ets NRC (1994) ailes of O1 Es as 45 .Aviagen, (2019b) ss 


co Bb de il CS Lt où US Ji BL YL es 8 po 49 Je ue js 6nS° 2 Qi 


http;//www.misuratau.edu.ly/journal/jmuas 22021 sas J5Y1 sell ailäll alsall 


&sl,J1 a4lal 451,22 Anse AL 
Journal of Misurata University for Agricultural Sciences 
82021 _yiauss (5Y1 saxll Galläll als all 


las til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


as EN cl G clou Cle LL Qu Cébgll opus 0B a Gote apagli ail Cola 
aa lee 06 cale A BU BY DR Bel je es (alle julell Qi G y5f aoges 

(Martinez and Valdivié, 2021) äzglsdle 2fl)ghi ia Lis Las à 45 ali Eteu 
(4 Jour) 554) 801 G Ali aa (Le a Ur de spl Aa Le Sal jbl oloss cs 
5 AU 9 &oUi ae G (P<0.05) bye ef sojguli ab de XN julell ji 4 CS eus 
le SN jbl G Call dolguel dues 3 budi def (2) JR 3 (D) JR mon dis de «Le Y 
ai Je al jbl oleme GG Bey de I RL olècll y ssl 3 bi aa 
ge Ji Abe ai Cle SU Je Gti dif cit ue LUI at olèolt 2e Bent 


alé all jaM jodel closes 4 def call Sert Jus OS que © LU AL wa 
D HA ; 


SU jbl Yl ei G UNI 9e A5 Ab oléolli sf ssl ali de slial él & 
A Lola ee LU LU Le joli Jus pue 9 cleé Aa ol Ojles pie (I Lei 2 de 
ge tenS5 Game CSG À Let ai G au adl GI ob US. Ni JL CL Yi LessŸ 250 
Bspgdl al Se de al Lola dus 
Cal je dde polo Le SL 308 ss dl rte DA ls 51381 (3) Joux 
(tail Let + Lugli) og 35 Les ds 


2, 
SAesull,sd2ll Jai Jeles QANNI poti Ds 
%) Sc —) Cale Ses Seins k Allah 
(%) ke 1 a Ge RES (ex) | 


0.094 0.41 0.77+ 6.41 0.23+ 2.81 | 3.554 5441.83 | 44.00+1978.86 | 0.16+41.06 ale aile 


0.124 0.41 1.104 3.54 0.33+ 1.24 | 5.014 3105.68 57.01+ 2555 0.21#40.71 | 55e aile 


0.4589 0.4038 0.0007 <0.0001 0.0078 0.2038 à six Les 


Lego ah dhgzut ete 5 paul (ais Go ce toile de) Jet JR AA Jason ele cote | 


sa pliset tel I aus s dëdl us Llé à ? 


http;//www.misuratau.edu.ly/journal/jmuas 22021 sus J5Y sell ailäll alsall 


As, dl 2 pa Gi, Anal ne 
Journal of Misurata University for Agricultural Sciences 
22021 ras J3Ÿl sell Aillill als all 


Lilas til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


rl 


Se eut 


DA Lutl Slioll go 308 Lo, poli gtrs DA ui 5 dislée :(1) JR 


(ile able 3 55 Ale) Le LL 308 Lis, pull pr DA Lili 550 (4) Jour 
(bill at + Lugli) Lault s cesUt (ils Je 


RESTE Fe ia 
eu 21 —0 
1761.5 +17.41 ile aile 
91161.2 + 3.032 B5jgme aële 
.00010< Ysal js 
en 35 = 22 
71176.2 + 47.04 Le aile 
1353.00 62.22+ B5jgtms ae 
0.0497 Yyal sl 
(2 35 — 0) Jui 
1937.79 + 42.50 Le aile 
2513.80 + 56.22 B5jgtms ae 
.00010< Yoal est 


http;//www.misuratau.edu.ly/journal/jmuas 22021 jsauuss J5Y1 sell alläll alsall 


As, aglall 451,24 Ausle alé 
Journal of Misurata University for Agricultural Sciences « 
2021 seu JsYl sell il als all MISURATA UNIVERSITY 


| | Silus glil — Lol y li à sbal SAMI (allie sal 
ISSN 2708-8588 


_. 
esse] 


R 7 
es 
Fe 
Roc 


X 
x 
KHKROK] 
250506252604 
XX 


22 
Se 


$es 
se 
Celle) Llall Slgrot Juxs 


ses 


Se 


all eLiolsll 


DIU Lt Cloth ao 308 Les) poli pts OU Léa Solgrut June Gilie :(2) JS 
Slw sil .4 


sal bye 3 JUN de gl Jef ce SN ca ali lt og cles Jardli gite Je cs 
Jya> deal ail Lolé plans os LS cul ul tal (U5 Cle (hall 3 crtadi piles als (a 
bi pe Giles Le At NI le joles pla Vi US AN Lola de ladll Welt (Le sole 
AU AU les SN Gall coul à 

JE 5 S.5 

au où tés 5 Role que de as Ni Jeudi as 4 crlonll Gil 28 pate 3 Sat puis 


ou 


Abdulla, N. R., Loh, T. C., Foo, H. L., Alshelmani, M. I., & Akit, H. (2019). Influence 
of dietary ratios of n-6: n-3 fatty acid on gene expression, fatty acid profile in liver and 
breast muscle tissues, serum lipid profile, and immunoglobulin in broiler 
chickens. Journal of Applied Poultry Research, 28 (2), 454-469. 

Abdulla, N. R., Alshelmani, M. [, Humam, A. M ,.& Loh, T. C. .(2020) Improved 
nutritional value of broiler meat as healthy food by feeding chickens blends of vegetable 
oils. Libyan Journal of Food and Nutrition (1):1: 9-18. 

Alshelmani, M. IL, Loh, T. C., Foo, H. L., Sazili, A. Q., & Lau, W. H. (2017). Effect of 
feeding different levels of palm kernel cake fermented by Paenibacillus polymyxa 
ATCC 842 on broiler growth performance, blood biochemistry, carcass characteristics, 
and meat quality. Animal Production Science, 57 (5), 839-848. 


http:/Awww.misuratau.edu.ly/journal/jmuas 82021 seu J91 s3ei) dti at ail 


&sl,J1 a4lal 451,22 Anse AL 
Journal of Misurata University for Agricultural Sciences 
82021 _yiauss (5Y1 saxll Galläll als all 


las til — Lol 3j à plat AMI alell jai pal 
ISSN 2708-8588 


Alshelmani, M. IL, Abdalla, E. A., Kaka, U., & Basit, M. A. (2021a). Nontraditional 
Feedstuffs as an Alternative in Poultry Feed. /n Advances in Poultry Nutrition 
Research. IntechOpen. 

Alshelmani, M. I., Kaka, U., Abdalla, E. A., Humam, A. M., & Zamani, H. U. (2021b). 
Effect of feeding fermented and non-fermented palm kernel cake on the performance of 
broiler chickens: a review. World's Poultry Science Journal, 1-12. 

Aviagen. (2019a). Ross Performance objectives.  http://eu.aviagen.com/tech- 
center/download/1339/Ross308-308FF-BroilerPO2019-EN.pdf 

Aviagen. (2019b). Ross Nutrition Specifications. Accessed Jan. 2020. 
http://es.aviagen.com/assets/Tech Center/Ross_ Broiler/RossBroilerNutritionSpecs2019 
-EN.pdf. 

Chang, A., Elfick, D., Sooncharernying, S., & Cerrate, S. (2015). Performance of ross 
308 broilers fed different levels of energy and balanced protein under moderate heat 
stress. In 26" Annual Australian Poultry Science Symposium, Sydney New South 
wales (pp. 117-120). 

FAO, (2009). How to feed the world in 2050. Food and Agriculture Organization of the 
United Nations (FAO). Rome, Italy. 

FAO, (2013). Poultry Development Review. The role of poultry in human nutrition. 
Rome, Italy. 

FAO, (2020). The State of Food Security and Nutrition in the World 
2020. Transforming food systems for affordable healthy diets. Rome, Italy. 

Marchesi, J.A.P., Ono, R.K., Cantäo, M.E,., Ibelli, A.M.G., de Oliveira Peixoto, J., 
Moreira, G.C.M., Godoy, T.F., Coutinho, L.L., Munari, D.P. & Ledur, M.C., (2021). 
Exploring the genetic architecture of feed efficiency traits in chickens. Scientific 
Reports, 11(1), 1-12. 

Martinez, Y., & Valdivié, M. (2021). Efficiency of Ross 308 broilers under different 
nutritional requirements. Journal of Applied Poultry Research, 30 (2), 100140. 

NRC. (1994). Nutrient Requirements of Poultry. 9th ed. National Academy Press, 
Washington, DC. 

Pascalau, S., Cadar, M., Raducu, C., & Marchis, Z. (2017). Evaluation of productive 
performances in Ross 308 and Cobb 500 hybrids. Animal Biology and Animal 
Husbandry, 9 (1), 22-27. 

SAS. (2010).JMP 9, SAS Institute Inc., Cary, NC. USA. 

Scanes, C. G. (2007). The global importance of poultry. Poultry Science, 86 (6), 1057. 
Tavärez, M. A., & Solis de los Santos, F. (2016). Impact of genetics and breeding on 
broiler production performance: a look into the past, present, and future of the 
industry. Animal Frontiers, 6 (4), 37-41. 

Zuidhof, M. J., Schneider, B. L., Carney, V. L., Korver, D. R., & Robinson, F. E. 
(2014). Growth, efficiency, and yield of commercial broilers from 1957, 1978, and 
2005. Poultry science, 93 (12), 2970-2982. 


http;//www.misuratau.edu.ly/journal/jmuas 22021 jsauss J5Y1 sell ailäll alsall 


As, aglall 451,24 Ausle alé 


Journal of Misurata University for Agricultural Sciences #17 25 


62021 sauge J $N1 aaell ll als al MISURATA UNIVERSITY 


ils gli — Lei 5 à slall AN (aball _paï gall 
ISSN 2708-8588 


Evaluation of the Growth Performance of Broiïlers (Ross308) Raised 
under The Local Conditions in Suloq City 


*Mohamed Idris Alshelmani Rana Ali Bukhrais 
Department of Animal Production, Faculty of Department of Animal Production, Faculty of 
Agriculture, University of Benghazi, Benghazi, Agriculture, University of Benghazi, Benghazi, 
Libya Libya 


*mohammed.alshelmani@uob.edu.ly 


Abstract 

The study was carried out on Suloq Company of Poultry to evaluate the growth performance of broiler 
(Ross308) fed on local or imported diets. Few field visits were applied to the company, and the body 
weight was measured every week. Afterwards, the body weight gain was calculated weekly. Feed intake 
was measured, and feed conversion ratio was calculated. Few production cycles were followed up for 
broilers fed on local (16 closed houses) or imported diets (8 closed houses) for the overall period which 
lasted for 35 days. Mortality and culling rates were calculated. Data were statistically analyzed using T 
test, whereas mortality and culling rates were analyzed using Chi square test. The findings showed that 
group of birds fed on the imported diet was significantly (P<0.05) overcome on the body weight, the body 
weight gain and the feed conversion ratio compared with those group fed on the local diet. 


Key words: growth performance — broiler - Ross308 - local diet - imported diet. 
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Abstract 

The present study was carried out to investigate date seeds as a feed ingredient in growth performance 
and some biochemical parameters of the Nile tilapia (O. niloticus) fingerlings with an average weight of 
34.53 + 0.14 g for 12 weeks. At the end of the experiment, growth performance measurement and blood 


samples were collected to determine blood glucose, total protein, cholesterol, and triglycerides in blood 
serum. The results showed that: it can use date seeds in the diets of tilapia fish, without any effect. 
Although, the weight gain, weight gain ratio, standard growth rate (SGR) and protein efficiency ratio 
(PER) of fish fed the diet containing date seeds were lower than the control diet (wheat bran-based diet); 
whereas the value feeds conversion ratio (FCR) of the Nile tilapia was higher in group fish fed on diet 
contained date seeds compare to the control group. Additionally, the blood sugar, total protein, 
cholesterol, and triglyceride were lower obtained from fish fed on date seed (90.33+1.43, 1.61+0.04, 
78.50+2.23 and 43.00+1.51, respectively) compared with control, however in the normal range. Thus, 


further work is straightway needed to improve the quality of date seeds for tilapia, using proper 
processing and treatment techniques. 


Key words: Date seeds- Nile tilapia- Growth performance- Biochemical parameters. 


1. Introduction 

Date palms are considered as one of the most important foods in many countries around 
the world, especially in the Arab countries which produce 70% of the world’s dates 
according to statistics of the Arab Organization for Agricultural Development, 2012. 
Libya, as an Arab country, has more than 9 million date trees and 400 species according 
to reported by the Libyan ministry of Agricultural (2014) which are produced 
151163.04 tonnes of date palm and considered now to be the Sth producing country of 
dates in the Arab countries (FAO, 2016). The fruit part of the date palm is fruity and has 
one seed or stone (raw materials), which represents a major environmental problem. 
Although, in some countries such as Libya, date seeds and fibers are used as food for 
domestic farm animals (Ighwela, 2019).  Moreover, some studies evaluated the 
chemical composition and nutritive value of mainly have been conducted on the use of 
wasted dates and seeds for animal feed such as broilers (Ali J. ef al. 2018) and Calves 
(EI Hag and El Khanjari 2000) and goats (Al- Suwaiegh. 2005) and fish (Ighwela ef al, 
2011). Fish nutrition is represented 50-60 % of the total production costs in fish 
farming (Abdulraheem ef al., 2012). Several studies have been conducted on the use of 
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feed ingredients in fish diets with varying results. For example, studies on the Nile 
tilapia (Belal and Al Jasser 1997, Azaza et al., 2009, Mathew ef al, 2020) revealed that 
date seeds could be used as a nutritional source for these fish. It is evident, therefore, 
that more research is needed to settle this dispute especially the effect of date seeds on 
blood serum in these fishes. In addition, the analysis of biochemical parameters could 
help to identify target organs of toxicity as well as the general health status of fishes 
(Abdul Naveed, 2011). Therefore, the current study was conducted to further 
investigate the use of date seeds as feed ingredients of the Nile tilapia (Oreochromis 
niloticus) fingerlings and their effect on some biochemical parameters. 

2. Material and Methods 

2.1. Experimental feed components 

The Feedstuffs or diets in the present study contained wheat flour (WF) as an energy 
source and as a binder (20%), fish meal (FM) as the supplementary protein source (40 
%), corn oil (CO) as the source of fatty acids (3%), wheat bran (WB) as control (30 %) 
and date seeds (DS) as trail (30%). FM, WF, CO and WB were obtained from a local 
supplier, while date seeds were obtained from our family palm farm at Zliten, Libya and 
vitamins and mineral premixes from the veterinary pharmacy. All dietary ingredients 
were finely ground, mixed and dry pelleted in a laboratory pellet mill through 1.5 mm 
dies. These pellets were dried in a drying oven for 48 hours at 50°C; the dry pelleted 
diets were broken into small pieces and packed into plastic bags before being frozen at 
2°C. When needed the diets were thawed to room temperature, and fed to the fish. 

The proximate analysis of the ingredients and experimental diets are given in table 1 
and table 2 respectively for moisture, crude protein, crude fat, carbohydrate (by 
calculation), crude fiber, and total ash content in triplicate. The methods of analysis 
were performed as described in AOAC (1990). 


Table (1) Proximate analysis of the ingredients (%). 


Ingredients | Dry matter | Crude protein | Crude fat | Crude fiber | Ash Carbohydrate 
% % % % % (NFE) % 
Wheat bran 90.50 16.91 03.76 07.06 07.60 55.17 
Date seed 92.42 03.48 06.35 13.20 01.85 80.74 
Fish meal 92.50 71.70 04.15 00.54 08.51 07.60 
Wheat flour 95.00 10.80 01.50 01.30 01.20 80.20 


Table (2) Proximate analysis of the experimental diets (%). 


Proximate analyses Wheat bran (Control) Date palm seed 
Crude protein % 35.9 33.20 

Crude lipid % 8.09 9.58 

Total carbohydrate (NFE) % 36.88 37.27 

Ash % 20.51 22.05 


2.2. Experiment animals (fishes) 
A total number of 90 Nile tilapia (Oreochromis niloticus) fingerlings used in the present 
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study was obtained from Ain kaam fish farm, Libya and then transported to the Aquatic 
laboratory of collage of science Al-Marghib University. They were acclimated to 
laboratory conditions for two weeks. Fish fingerlings were counted, weighed and 
placed randomly in six glass aquaria (40 W X 80 L X 40 H cm). The glass aquaria were 
provided with continuous aeration from an air compressor. Each aquarium has 15 fishes 
with three replicates per treatment. During the experiment, fish were fed twice daily 
(09:00 and 17:00 h) at the rate of 2.5% of their body weight. Fish in the growth 
experiment were weighed every four weeks, and experiments were run. 


2.3. Growth performance analysis of fish 

Weight gain, weight gain ratio, average daily gain (ADG), standard growth rate (SGR), 
feed conversion ratio (FCR), protein efficiency ratio (PER) and survival ratio (SR) were 
determined according to Jauncey and Ross (1982) as following: 

Total weight gain = Final body weight - Initial body weight 

Weight gain ratio = Final body weight - Initial body weight / Initial bodyweight x 100 
Average daily gain (ADG) (g/fish day!) = total weight gain / duration period 

Standard growth rate (SGR) = (final body weight - initial body weight) x 100 / number 
of days 

Feed conversion ratio (FCR) = feed consumed (g) / wet weight gain of fish (g) 

Protein efficiency ratio (PER) = total weight gain (g) / protein intake (£g) 

Survival ratio (SR) = (final no. of fish / initial no. of fish) x100 


2.4. Blood chemistry analysis 

After the 12 weeks feeding trial, another experiment was carried out to investigate the 
changes in blood sugar, total protein, triglyceride and cholesterol levels of Nile tilapia 
(Oreochromis niloticus) fingerlings. Blood sugar were measured by glucose oxidase 
method, total protein in serum was determined by the Biuret method, cholesterol and 
triglycerides by Colorimetric method. All these parameters according to (Chawla, 2003) 


2.5. Statistical analyses: 

The data obtained from the present study were analysed using analysis of variance 
(ANOVA). Ducan's multiple tests was used to verify the significance of the mean 
differences among treatments. 


3. Results and Discussion 

There were no significant differences in water quality parameter between the treatments 
during experimental period. The average values of some physicochemical parameters of 
water quality in the experimental glass aquaria analyses were as follows: 25 °C for 
temperature, 7.81 for pH, 500 mg L-1 for chloride, Ms/cm, 1920 for electrical 
conductivity, 1152 for total dissolved solids (T.D.S), and 6.9 mg-l! for dissolved 
oxygen (DO). These parameters within the acceptable range for Nile tilapia growth 
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(Stickney 1979) and agreement with the results of Mabrouk et al (2011) and Ighwela, 
(2017). 
The results of the present study showed that Nile tilapia accepted the diet from the first 
day of the study without any significant differences between all treatments (p < 0.05), 
and also did not show any signs of disease on fish during the study period. 
The average body weight of the experimental fish Nile tilapia (Oreochromis niloticus) 
for every four weeks is presented in Table (3). At the beginning of the experiment, the 
initial weight of the fish was near-constant (34.53 + 0.14 g) in all the experimental diets 
as there was no significant difference among all groups (P < 0.05). Similarly, there 
were no differences between the average body weight in fish fed on date seeds at week 
4 compared with the control diet, while at week 8 the fish fed on a diet containing date 
seeds had a lower fish body weight than control diet (P<0.05), and a similar trend was 
observed at week 12. 

Table (3) Average body weight (g) of Nile tilapia fingerlings fed on experimental 

diets during 12weeks. 


Period (week) Control Date seed 
Initial body weight (gm) 34.55+0.12 34.48+0.04 
4 weeks (gm) 37.33+0.07 36.06+0.12 
8 weeks (gm) 40.72+0.12 38.73+0.05 
12 weeks (gm) 42.26+0.11 40.67+0.04 


Table 4 shown the growth performance of Nile tilapia fingerlings fed the experimental 
diets for 12weeks. The growth performance indicators were measured: the weight gain, 
weight gain ratio, standard growth rate (SGR) and protein efficiency ratio (PER) of fish 
fed the diet containing date seeds were lower than control diet (wheat bran-based diet), 
but the feed conversion ratio (FCR) of Nile tilapia was higher fed on diet contained 
(30%) date seeds were (2.08) compared with control diet (1.67) which fed on the wheat 
bran-based diet. The present results are in agreement with the finding of Belal and Al- 
Owafeir (2009) who found that growth performance, including SGR % for Nile tilapia, 
fed the control diet are similar to fish fed date seeds fed at level 30 in test diet, and also 
similar results have been reported by El-Sayed et al., (2006) and Labib ef al ., 2012 
who noted that PER was significantly affected (P<0.05) by increasing date seeds levels 
in Nile tilapia diets. In addition, these results are compatible with the study of Mabrouk 
et al., (2011) reported that the growth and feed efficiency of Nile tilapia (Oreochromis 
niloticus) which fed on dried, wet dates and date seeds. The ability of fish to utilize date 
seeds may be due to differences in fish species (Osman ef al., 1995), and /or the 
chemical composition of date seeds (Belal and Jasser, 1997). 
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Table (4) Growth performance of Nile tilapia fingerlings fed on experimental diets 
for 12weeks. 

Control (wheat bran) Date seeds 

Initial body weight (g/fish) 34.55+ 0.12 34.48 +0.04 

Final body weight (g/fish) 42.26 +0.11 40.67 +0.04 
Average daily gain 0.09 0.07 
Total weight gain (£g) 7.71 6.19 
Weight gain ratio 22.32 17.95 
Standard growth rate (SGR) 3.87 2.36 
Feed conversion ratio (FCR) 1.67 2.08 
Protein efficiency ratio (PER) 1.66 1.49 


The mortality and survival ratio of Nile tilapia fingerlings fed on experimental diets for 
12 weeks are summarized in table (5). During the experiment, no feed-related mortality 
was observed during the experiment period (12 weeks). While there was mortality 
recorded (80%) in fish fed the diet containing date seeds. 


Table (5) Mortality and survival ratio of Nile tilapia fingerlings fed on 
experimental diets for 12 weeks. 


D | Control(wheatbran) | Datesceds |] 
Initial number of fish 45 45 
Mortality 00 09 
Final number of fish 45 36 
Survival ratio (SR) 100 80 


Results of biochemical analysis of blood at the end of the experiment are shown in 
Table (6). Measurement of blood sugar and total protein in serum or plasma is of 
considerable diagnostic value in fish, as it relates to general nutritional status 
(Schaperclaus et al., 1992). The blood sugar concentration showed a significant (P < 
0.01) decrease in fish fed on diets contained date seeds (90.33+1.43) compared with the 
control diet (127+1.77). Similar results have been also observed in another study by 
Montoya-Mejia et al, (2017) and they noted that increasing the blood sugar level in the 
blood indicated the improvement of the dietary value of the diet. This can be partially 
explained by the hydrolysis of date seeds meal that produced small particles (simple 
sugar) easily assimilated by tilapia (Ighwela ef al, 2014), 

The total protein in blood serum showed significant difference between groups and 
these results was similar to Ighwela ef al,(2014) who fed Nile tilapia by some waste 
plant seeds. 

Cholesterol and triglycerides are lipids found in all body tissues and transported in the 
blood plasma. In addition, triglycerides are used to evaluate nutritional status, lipid 
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metabolism, and their high concentrations may occur with glycogen storage disease 
(Yang and Chen, 2003). In the present experiment, the cholesterol content in blood was 
significantly decreased in fish fed on diets contained date seeds (78.50+2.23) compared 
with control (134.33+1.36). Moreover, the concentration of triglycerides was 
significantly decreased in fish fed on diets contained date seeds (43.00+1.51) than those 
of control (70.67+1.36). These findings are in agreement with Lochman and Gatlin, 
1993, and they noted that increasing the triglyceride level in the blood indicates the 
improvement of the nutritional value of the diet. 

The results of biochemical parameters in our study are in the normal range according to 
a comment by Hrubec and Smith, (1999) on blood chemistry values in Rainbow Trout, 
Channel Catfish, Hybrid Tilapias, and Hybrid Striped Bass. moreover, Nile tilapia 
utilize complex sugars more efficiently than simple sugars and suggested that the date 
seeds may also contain amylase inhibitors or other ant nutrients that would reduce their 
utilization by tilapia according to suggests by El-Sayed et al., (2006). 


Table (6) Blood parameters of Nile tilapia fingerlings fed on experimental diets for 


12 weeks. 
Control (wheat bran) Date seeds 
Blood sugar 1271.77 90.33+1.43 
Total protein 2.45+0.06 1.61+0.04 
Triglycerides 70.67+1.36 43.00+1.51 
Cholesterol 134.33+1.36 78.50+2.23 


4, Conclusion and Recommendation 


From the previous results, it could be concluded that the diet containing 30% date seeds 
as a dietary source in the formulation of Nile tilapia diet have positive improvement 
effects on Nile tilapia fingerlings performance. Therefore, it is recommended to use date 
seeds as a feed ingredient for tilapia feed and other fish to obtain a more economical 
feed and higher growth performance diet. 
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Abstract 


This study was designed to evaluate certain antioxidants, by feeding 1500 of young rainbow trout 
(Oncorhynchus mykiss) on diets containing different levels (0%, 0.1%, 0.5% or 1%) of an aqueous 
methanolic extract of Glycyrrhiza glabra, Coriandrum sativum and Cassia angustifolia as a feed additive 
for seventy-five days. Fish with an initial weight of 22.65 + 0.07 g were distributed to 30 tanks, 50 fish in 
each tank, and the experiment was started with three replications. At the end of each month, the activities 
of liver antioxidant enzymes (catalase CAT, superoxide dismutase SOD, glutathione peroxidase GPx, 
Glutathione GSH and lipid peroxidase LPO) levels were analyzed. According to the study results, the 
methanolic extracts of C. sativum and C. angustifolia significantly increased SOD activity in rainbow 
trout (P < 0.05), but showed no significant change in CAT activity (P > 0.05). GSH levels increased for 
the dose by 1% for all experimental groups (P < 0.05). When GPx levels were compared, C. sativum and 
C. angustifolia showed an overall increase in lipid peroxidase compared to the control, while lipid 
peroxidase was generally low in the experimental groups (P > 0.05). 

Key words: Glycyrrhiza glabra, Coriandrum sativum, Cassia angustifolia, rainbow 


trout, antioxidant status. 


1. Introduction 

Aquaculture covers the process governing the production and breeding of fish, mollusc, 
crustacean and aquatic plant species within natural and artificial water resources 
towards satisfying human demands. Majority of the aquaculture, which has been the 
food sector with the highest average growth rate that is over 7.7% through the last 
decade, is realised in Asia (Gjedrem, 2012). It is reported that fish behaviour, 
environmental conditions and seasonal changes affect the antioxidant defence systems 
of fishes. That there were seasonal and species-based differences in the antioxidant 
enzyme activities of the erythrocytes of carp (Cyprinus carpio), tench (Tinca tinca) and 
goldfish (Carassius auratus) reported by (Gabryelak, 1983). The antioxidant enzymes” 
activity varied among the 79 freshwater species living in geographically close lakes 
published by (Palace, 1993). The interspecific sturgeon hybrid juveniles (Russian 
sturgeon, Acipenser gueldenstaedtii, ship sturgeon, Acipenser nudiventris) had higher 
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antioxidant defence system activity than that of intergeneric hybrids (European 
sturgeon, Huso unicentric and ship sturgeon) reported by (Lozovskaya, 2002). 
According to (Fitzgerald, 1992), species living in environments with high density light 
had displayed higher SOD activity as a protection against ultraviolet light. When 
exposed to increasingly high saltiness levels, Adriatic sturgeon (Acipenser naccarii) 
displayed high antioxidant enzyme levels in their erythrocytes, and normal levels of 
lipid peroxidation were observed until the saltiness reached sea levels. These changes in 
the blood did not reflect on liver or heart as a result of the adaptation to marine 
conditions (Marti'nez-A'” Ivarez, 2002). As temperature-dependent organisms, fishes 
may be exposed to temperature level fluctuations that may affect growth, reproduction 
and survival (O’Brien, 2000). Both cooling and warming reduce the oxygen levels in 
the tissues considerably for they both disrupt the oxygen supply-demand balance within 
the organism and it depends on the organism’s aerobic capacity. Adaptation to changing 
temperatures requires adjustment of both the density and the functional characteristics 
of mitochondria and thus as a result, it affects ROS formation and the antioxidant 
defence system. This situation explains the high SOD activity in the liver and blood of 
active fish species. In addition to temperature, other water quality parameters also 
change the amount of oxygen dissolved in water and thus may have impacts on the 
fishes’ antioxidant defence system. The most commonly observed response in fishes 
against hypoxia is their enzymatic and non-enzymatic antioxidant defences. This 
process was defined as “preparation to oxidative stress” (Hermes-Lima, 2001). 
According to (Lushchak, 2001) proved for goldfish and (Cooper, 2002) proved for spot 
croaker (Leiostomus xanthurus) that anoxia caused the antioxidant defence mechanism 
to be activated. 

Inclusion of various food additives such as plant extracts and immunity stimulant 
substances into fish food may increase the fishes’ tolerance towards temperature 
change, and may increase the productivity under adverse effects caused by stress and 
stock density that generate suppressive impact on natural immunity (Magnadottir, 2006) 
and (Magnadottir B, 2011). Medicinal herbs and plants are preferred to be used for fish 
cultures due to being a more adequate and affordable resource in treatment and 
combatting diseases without products causing toxicity (Madhuri, 2012). Diseases have 
an important economic impact in aquaculture sector. The losses due to the deaths caused 
by the diseases in aquaculture sector have been researched globally under various 
studies (Shinn, 2015). Inclusion of plant extracts to fish food may affect the fishes’ food 
finding capabilities by stimulating their sense of smell and thus promote them to eat 
more food than normal (Adams, 2005). Such plants have effects towards assisting 
health and wellbeing such as antibacterial, antimutagenic, anticarcinogen, 
antithrombotic and vasodilator effects (Bidlack, W.R., S.T. Omaye, M.S. Meskin, and 
D.K.W. Topham 2000). Those plants have specific activities in terms of the alkaloids, 
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flavonoids, colours, phenolic contents, terpenoids, steroids and essential oiïls they 
contain indicated by (Citarasu, 2010). Those plants had many antioxidants and 
antimicrobial properties due to the presence of such compounds and that they may be 
used as chemotherapeutic molecules in aquaculture activities (Talpur, 2013). Plant 
extracts have many advantages ranging from reducing environmental impacts, bio- 
solubility, less residue and low toxicity in fishes. They are also of low cost to producers 
and formation of resistance by pathogens is unlikely (Ribeiro, 2016) and (Hashimoto, 
2016). Those plants use of such natural plants as food additive towards the purpose of 
animal production yield and animal food usage is acceptable at large scale (Mohamed, 
2003). From what was mentioned above, aim of our study was performed to evaluate 
the effects of three doses of licoricey root (Glycyrrhiza glabra), coriander seed 
(Coriandrum sativum), and cassia (Cassia acutifolla) on immune and hematological 
parameters. 


1.2 Antioxidant System of Fishes 

Due to the formation of reactive oxygen species (ROS) that cause oxidative stress, 
unsaturated fatty acids of the cell membranes become oxidised and the cell loses its 
functionality. Protein oxidations and DNA and steroid content deterioration are 
unavoidable as a result of this. There is a certain defence mechanism within the 
antioxidant system of the body depending on activities such as superoxide dismutase 
(SOD), catalase (CAT) and glutathione enzymes (glutathione peroxidase (GPx), 
glutathione reductase (GR)). In addition to these enzymes functioning for the 
catabolising of oxidative radicals, some small, non-enzyme molecules such as E, K and 
C vitamins, alpha carotene, beta carotene, flavonoids, isoflavones, carotenoids, catechin, 
criptoxantin, quercetin, lycopene, lutein, resveratrol and anthocyanins may be obtained 
from plants to take part in antioxidative processes. 

2. Material and Methodology 

The design of the study was based on the feeding programme set up for the purpose of 
increasing the effectiveness of immuno-stimulants of rainbow trout (Oncorhynchus 
mykiss. Walbaum, 1792 (Harry J. Grier, 2007)) through using of various medicinal 
plants. The fish were fed with control diet for a week for adaptation, then fed with 
experimental food containing three different plant extracts sprayed into the commercial 
food for a period of 75 days. On the 15, 307, 45, 60" and 75" days of the 
research,1500 fish were chosen with average weight of 22.65 + 0.07 g and used in the 
study which spanned 75 days. (50 fish) were selected randomly from the juvenile 
growing cages of the Research Centre and placed in each of tanks with dimensions of 
1.5 x 1.5 x 1.5 m. Fish were distributed to 30 tanks, 50 fish per tank, and the experiment 
was started as three replications. Control group fishes were fed only with commercial 
fish food. Medicinal plant groups were fed with food dosed at 0.1, 0.5 and 1g. 
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The licoricey root (Glycyrrhiza glabra), coriander seed (Coriandrum sativum), and 
cassia (Cassia acutifolla) medicinal plants used in the study were provided from the 
herbalists inside Kastamonu province. The plants were dried and powdered, and kept in 
airtight bottles. After being powdered they were weighed as 50 grams each, and after 
being mixed with 40% methanol inside brown bottles the mixtures were stored for three 
days. The mixture was screened at the end of 72 hours, and only the liquid part was 
evaporated through extraction method in the evaporator until it reached the consistency 
of honey. The extract that is brought to honey consistency was then dissolved in 
distilled hot water and applied to the fish food via spraying method. Commercial food 
was used as study rations. All test foods outside of the control group were prepared by 
spraying the plants’ prepared watered methanolic extracts into the commercial food. 
The amount of daily food given to the fishes was regulated based on the size of the fish 
and the temperature of the water used in test tanks. Fishes were given daily food based 
on 2% and 2.5% of their live weights. Throughout the feeding tests, the fishes were fed 
by hand, twice each day at 09:00 in the morning and 16:00 in the evening. It was 
emphasized that the food was consumed by the fish during the feeding process. Fish 
feeding was stopped two days before sampling for analysis. 
2.1. Fish Food and Feeding Programme. 
Commercial feed was used as study rations. All test feeds outside of the control group 
were prepared by spraying the plants’ prepared watered methanolic extracts into the 
commercial feed. 

Table (1) Content of commercial food 


Proximate Content Macro Elements Trace Elements Vitamins 
Raw Protein (44%) nn Fe FeSo; 80 ppm A 7.400 UI 
, 0 
Raw Oil (21%) Calcium 1.30 % KI2 ppm D3 1.000 
Ash (9%) Sodium 0.20 % Cu Sos 7pmm 
Raw Fibre (3.9%) Mn So, 15 pmm 


Zn So, 110 pmm 


The amount of daily food given to the fishes was regulated based on the size of the fish 
and the temperature of the water used in test tanks. Fishes were given daily food based 
on 2% and 2.5% of their live weights. Throughout the feeding tests, the fishes were fed 
by hand, twice each day at 09:00 in the morning and 16:00 in the evening. Care was 
shown that the entire food was taken by the fish during the feeding process. Two days 
prior to each of the days when measurements and analyses were conducted throughout 
the testing, the feeding process was halted. 


2.2. Antioxidant Enzyme Analyses. 

2.2.1. Sampling of Tissue and Preparation for Analyses. 

Antioxidant enzyme analyses were performed on fish liver tissues. Where the fish was 
dissected into the water, cleaned of blood, and dried, after sampling, it was placed 
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directly inside Eppendorf tubes and stored in liquid nitrogen. Samples were kept at -80 
°C before the analyses were performed. For preparation to analyses, the liver tissues 
were divided into pieces of 0.1 g, and after adding 1 ml EDTA phosphate buffer they 
were fragmented at the homogeniser. After being adequately fragmented, the tissues 
were subjected to centrifuge at 20 000 G for 45 minutes, and the supernatants remaining 
at the top were utilised in analyses. 
2.2.2. Superoxide Dismutase (SOD) Analysis. 
Superoxide dismutase (SOD) activity was measured spectrophotochemically by use of 
Ferrocytochrome € method utilising xanthine / xanthine oxidase for source of 
superoxide radicals (Sun Y, 1988). 

% inhibition= [(A blank — A sample) / A blank] X 100 

Activity (U/m1l) = [(%inhibition/50) X (1/0.1)] 
Specific Activity (U/mg protein) = [(U/mIl) / mg protein] 
2.2.3. Glutathione (GSH) Level 
Estimation of total, and nonprotein sulfhydryl groups in tissue with Elman's reagent 
(Sedlak, 1968). 
Calculated Glutathione (GSH) = (buffer A x 66.6) / (g Sample). 
2.2.4. Glutathione Peroxidase Analysis. 
GPx catalyses the oxidation of glutathione in the presence of hydrogen peroxide (GSH), 
glutathione (GSH) oxides. Through GPXx activity, GSSH produced in the presence of 
hydrogen peroxidase in the presence of GSH-Px is reduced into GSH via the aid of 
glutathione reductase and NADPH, analysis according (Wendel, 1980). 
A34o/min. = [A34o (time 2) - A34 (time 1)] / [time 2 (min) - time 1] 
GPXx activities = [(A340 / min) / 0.00373] x [0.19 / 0.02] x sample dilu. on=nmol/min/ ml 
Result / (mg protein) = (U/mg protein). 


2.2.5. Lipid Peroxidase (LPO) Analysis. 
Lipid peroxidation product malonildialdehyde (MDA) and thiobarbituric acid (TBA) 90 
enters into reaction at coron and forms a pink colour. The pink colour composition 
defined as MDA level is based on the spectrophotometric measurement at 532 nm (C. 
JO, 1998). 
MAD = (Sample OD) / (Standard OD) * standard constant 

2.2.6. Catalase (CAT) Analysis. 
Catalase activity was assayed following the method of (Luck, 1974). Phosphate buffer 
pH=7.5, H202 buffer and methanol were used for catalase analysis, and the readouts 
were realised at 240 nm absorbance value 

K= {[ 2,3 x log (OD/OD2]/t (sec.)} K / mg protein = K / [(mg / ml protein) x 1000] 

CAT= (uM of sample / 20 min) x sample dilu. = nmol /min / ml 
Result / (mg protein) = (U/mg protein) 
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2.3. Statistical Analyses 

The mean and standard deviation (+Std) values of all data obtained in the test were 
calculated by the assistance of Microsoft Office Excel program. Variance Analysis 
(ANOVA) was conducted by implementing SPSS Statistics Program (SPSS 23.0) on 
these data. 


3. Results 

3.1. Superoxide Dismutase Activity (SOD) 

SOD activity values obtained at the end of the overall 75-day study period, through the 
samplings taken on the 157, 45 and 75° days are presented in (Graph (1)). 

Groups with high SOD activity compared to the control group on the 15” day of the 
study were observed to be 0.5% C, 1% C, 0.1% S, 0.5% S and 1% S (P < 0.05), and a 
significant increase occurred in all test groups excluding SM compared to the control 
group on the 45° day. Groups for which SOD activity compared to the control group 
was recognised to be significant at the end of testing were observed to be 1% L, 0.1%C, 
0.5% C, 1% C, 0.1% S, and 0.5% S (P < 0.05) (Graph (1)). 

Based on 15° day data, the SOD activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5% 
C, 1% C; 0.1% S, 0.5% S and 1% S groups compared to the control group were 
observed to be 6.79+0.02, 5.77+0.01, 6.81+0.01, 6.30+0.03, 2.63+0.03, 7.37-+0.03, 
7.10+0.03, 7.94+0.03, 7.45+0.03 and 11.79+0.03 nmol/min/ml. It is observed that 
coriander (excluding 0.1%) and cassia increased the SOD values compared to the 
control group on the 15! day (Graph (1)). 

Based on 45" day data, the SOD activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5% 
C, 1% C; 0.1% S, 0.5% S and 1% S groups compared to the control group were 
observed to be 5.28+0.00, 8.81+0.03, 7.20+0.03, 10.51+0.02, 9.27+0.01, 7.40+0.01, 
6.84+0.04. SOD value increases were observed compared to the control group in all test 
groups excluding 1% S on the 45° day (Graph (1)). 

Based on 75" day data, the SOD activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5% 
C, 1% C; 0.1% S, 0.5% S and 1% S groups compared to the control group were 
observed to be 6.56+0.18, 5.78+0.01, 6.51+0.00, 7.51+0.03, 7.90+0.03, 8.80+0.02, 
8.36+0.02, 7.17+0.01, 8.31+0.01 and 5.26+0.02. Again, on the 7 day it was observed 
that SOD values increased compared to the control group in all test groups (excluding 
0.1% L, 0.5% L and 1% S) (Graph (1)). 
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Graph (1) The changes that occurred in the superoxide dismutase activities of the rainbow trout 
fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract 
for the duration of 75 days (U/mIl). (Average values and standard deviations of all data are given, 
and the small letters at the top represent the difference between groups on the same 
sampling day). 
3.2. Catalase Activity (CAT) 
Through the liver samples taken from the fishes on the 15", 45° and 75° days, changes 
that occurred in the CAT activities of all groups were examined. The data thus obtained 
are presented in (Graph (2)). 
Based on 15° day data, the CAT activities of the groups compared to the control group 
were observed to be 1.28 + 0.00, 1.48 + 0.00, 1.17+0.01, 1.28+0.01, 1.31+0.04, 
1.36+0.07, 1.53+0.24, 1.44+0.01, 1.65+0.02 and 2.93+0.04 nmol/min/ml. Overall CAT 
activity increase was observed compared to the control group in all test groups 
excluding 0.5% S and 1% S, while this increase was observed to be not statistically 
significant on the 15% day (P < 0.05). 
Based on 45" day data, the CAT activities of the 0.1% L, 0.5% L, 1% L; 0.1% C, 0.5% 
C, 1% C, 0.1% S, 0.5% S and 1% S groups compared to the control group were 
observed to be 1.16 + 0.03, 1.27 + 0.01, 1.47 + 0.01, 1.43 + 0.00, 1.38 + 0.02, 1.17 + 
0.00, 0.98 + 0.00, 1.17 + 0.03, 1.50 + 0.02 and 1.26 + 0.02 nmol / min/ml. CAT values 
of all licoricey groups were increased significantly compared to the control coup on the 
45 day, in addition to which 0.1% K, 0.5% SM and 1% SM groups displayed increases 
for their CAT values (Graph (2)). 
Based on 75° day data, CAT value increases were only observed in 0.1% L and 1% S 
groups, respectively as 1.34+0.06 and 1.31+0.01 nmol/min/ml (P < 0.05), and no 
statistically significant difference was observed among the other test groups (P < 0.05) 
(Graph (2). 
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(Graph (2)). The changes that occurred in the catalase activities of the liver tissues of rainbow 
trout fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol 
extract for the duration of 75 days (nmo/min/ml). 

3.3. Glutathione Antioxidant Activity (GSH) 
On the 15° day, 0.1% L, 0.5% L, 1% L and 0.1% C, 0.5% C, 1% C groups displayed a 
significant increase in terms of GSH values compared to the control group (347.77+0.01 
nmol/min/ml), respectively as 1135.44+0.03, 682.43+0.03, 697.39+0.07 and 
634.81+0.03, 696.72+0.02, 624.83+0.05 nmol/min/ml (P<0.05). GSH values of 0.5% S 
and 1% S groups were observed to be lower than that of the control group (Graph (3)). 
On the 45 day of the study, the control group GSH activity (426.42+0.02 
nmol/min/ml) was observed to have the lowest value compared to the other groups, 
while the highest GSH activity values were observed in 0.5% C group (743.94-+0.02 
nmol/min/ml) and 1% S group (802.78+0.03 nmol/min/ml) (P < 0.05) (Graph (3)). 
On the 75! day, 0.1% C and 1% C groups displayed significant increase compared to 
their values on the 15 and 45° days with the values calculated respectively as 
1146.58+0.03 and 999.28+0.05 nmol/min/ml. GSH values displayed increases in all 
groups excluding 0.5% L, 0.5% C, and 0.1% S on the 75° day (P < 0.05) (Graph (3)). 
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Graph (3) The changes that occurred in the glutathione activities of rainbow trout fed with Licorice 
root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract for the duration of 75 
days (nmo/min/ml). 


3.4. Glutathione Peroxidase (GPx) 

Changes that occurred in the glutathione peroxidase activities of all groups and 
determined through the liver samples taken from the fishes on the 15”, 45° and 75" 
days are presented in (Graph (4)). 

On the 15° day, the glutathione peroxidase activities of all test groups excluding 1% C 
(1972.32+2.81) displayed statistically significant increases compared to the control 
group (1979.20+0.16 nmol/min/ml) (P < 0.05), and 0.1% L and 1% S groups were 
observed to display high GPx increases (3684.60+1.77 and 4935.55+0.88 nmol/min/ml, 
respectively) (P < 0.05) (Graph (4)). 

When the results of the 45" day of the study were analysed. It was observed that the 
GPx values of all test groups occurred to be lower than that of the control group 
(2718.41+0.06 nmol/min/ml). However, it was also observed that particularly the 0.1% 
S and 0.5% S groups among the test groups had higher Gpx activity values, respectively 
2683.76+0.36 and 2460.23+3.23 nmol/min/ml, than that of the other test groups (Graph 
(4)). 

Based on the 75" day GPx activity values, it is observed that all coriander and cassia 
groups (highest value belonging to 0.5% L) displayed increases compared to the control 
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group. 0.1% L and 1% L groups were determined to have lower values than that of the 
control group; 1747.55+2.08 and 1671.42+1.13 nmol/min/ml, respectively (Graph (4)). 
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(Graph (4)) The changes that occurred in the glutathione peroxidase (GPx) activities of rainbow 
trout fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract 
for the duration of 75 days (nmo/min/ml). 


3.5. Lipid Peroxidation (LPO) 

15% day LPO values displayed overall increase, with the 0.1%, 0.5%, 1% L, 0.1% C, 
0.5% S and 1% S groups having the values 6.56+0.02, 4.98+0.01, 4.25+0.01, 4.85+0.01, 
5.14+0.06 and 7.88+0.01 U/mIl respectively, compared to the control group (Graph (5)). 
0.5%, 1% C and 0.1% S groups displayed LPO values lower than that of the control 
group, with the values 2.75+0.02, 3.59+0.03 and 3.57+0.01 U/ml respectively (P < 
0.05). 

Based on the 45! day LPO values, it was observed that 0.5% L and 0.5% C groups 
presented similar results with the control group (P < 0.05). While 0.1% and 1% L, 0.1% 
C and 0.5% S groups were observed to have LPO values significantly higher than that 
of the control group, with the values 4.69+0.03, 4.38+0.03, 4.07+0.02 and 4.91+0.05 
U/ml respectively (P < 0.05) (Graph (5)). 

On the 75° day, all S groups, particularly, 0.5% and 1% S groups, displayed lower LPO 
results compared to that of the control group, with the values 3.48+0.03 and 3.06+0.03 
U/ml, respectively (P < 0.05) (Graph (5)). 
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(Graph (5)). The changes that occurred in the lipid peroxidation (LPO) activities of rainbow trout 
fed with Licorice root (L), Coriander seed (C) and Cassia leaves (S) watered methanol extract for 
the duration of 75 days (U/ml). 

4. Discussion 

Through this study, licoricey root (Glycyrrhiza glabra), coriander (Coriandrum 
sativum) and cassia (Cassia angustifolia) added to the food of rainbow trout were 
determined to have provided positive changes in the food intake, antioxidant enzymes, 
of the rainbow trout compared to the control group. 

Antioxidants Enzyme System 

The changes that occurred in the antioxidant systems, SOD, CAT, GSH, GPx activities, 
and lipid peroxidation (LPO) of the rainbow trout fed with differing ratios of licoricey 
root, coriander and cassia watered methanolic extract for a period of 75 days were 
determined through samplings conducted on the 15”, 45! and 75° days. Catabolism of 
reactive oxygen types is of considerable importance for the continuation of vital 
activities. Catabolism of reactive oxygen types is important in regards to the vital 
functions of the cell, and establishment of this balance in a delicate manner is important 
towards elimination of pathogens. Increases in SOD activity may rise in line with an 
increase in the superoxide radicals within the cell (Chang, 2006). 

At the end of the total study period of 75 days, it was determined that particularly (C. 
sativum and C. angustifolia) methanolic extracts caused significant increases in the 
SOD activities of rainbow trout (P < 0.05), while not causing any significant change in 
CAT activity (P < 0.05). (Kelestemur, 2013) determined that rainbow trout fed with 
food with added Vitamin À and Vitamin E experienced significant increases in their 
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SOD activities. (Amr A. A., 2015), fed tilapia fish (Oreochromis niloticus) with food 
containing (Spirulina platensis) at 0%, 0.5%, 1% and 1.5% ratios for a period of 75 
days, and observed increases in the CAT activities regarding the groups of fish fed with 
S. platensis. It was also reported that implementations of sage and thyme likewise 
increased SOD activity in trout juveniles (Adem Yavuz Sônmez, 2015). (Gabriel, 2015) 
failed to determine any change in the SOD parameters of tilapia juveniles tested with 
different doses of aloe vera in regards to liver SOD activities. (El-Badawi., 2015) 
reported that they have observed significant increases in the SOD values from O. 
niloticus fishes tested with lupine plant. 

Glutathione (GSH) is an important antioxidant and is contained within all cells at 
milimol concentrations (Lu, 1999). As an endogenous tripeptide, GSH prevents ROS 
and peroxide components from harming the cell. GSH also takes up role as a substrate 
for GPx and GST (Pompella, 2003). When the GSH values obtained in this study were 
examined, it was found out that 1% concentration MK, K and SM groups increased 
GSH values significantly compared to the control group (P < 0.05). 

GPx enzyme catalyses NADPH and GSSG formation, enabling the functioning of 
glutathione reductase enzyme. GPx activity in K and SM groups generally has higher 
values compared to the control group (P < 0.05), and this increase in comparison to the 
control group gets highlighted especially on the 75° day. 

According to the study results, it may be mentioned that GPx activity is positively 
affected through long-term use of coriander and cassia methanolic extract. (Adem 
Vavuz Sônmez, 2015) observed increases in GPx activities of rainbow trout juveniles 
tested with thyme and sage plants. In their study concerning feeding of tilapia juveniles 
with aloe vera powder supplements with 0.5%, 1%, 2% and 4% concentrations for a 
period of 2 months. (Gabriel, 2015) observed significant increases in liver CAT 
activities of the groups of tilapia juveniles fed with 4% supplement, and in GPx 
activities of the groups of tilapia juveniles fed with 0.5% and 1% supplements (P < 
0.05). (Metwally, 2009) found out GPx activity decreases in their tilapia feeding study 
implemented with garlic-content food. 

Malondialdehyde (MDA) is the final product of the lipid peroxidation caused by free 
oxygen radicals, and plays active role in the determination of oxidative stress caused by 
lipid peroxidation. In this study, lipid peroxidation values were observed to be lower 
compared to the control group especially according to the 75° day observation of 0.5% 
and 1% S groups (P < 0.05). (Adem Yavuz Sônmez, 2015) defined decreases of MDA 
levels of the rainbow trout they fed with food containing sage plant. Increases of MDA 
levels of the Nile tilapia they fed with food containing garlic and cumin (Manal, 2016). 
5. Conclusion 

Many studies are being carried to study the effectiveness of herbal supplementation in 
fish feed to manage fish diseases and produce healthy fish. Medicinal herbs have 
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bioactive ingredients, for example, polyphenols, flavonoids, tocopherols, essential oils 
and medicinal herbs have antioxidant properties and can be used as an anti-stress 
treatment in aquaculture. This approach can reduce costs and side effects of synthetic or 
chemical products. Although there are many antioxidant compounds in most medicinal 
plants, few are considered food additives in the diet of fish. The outcomes of the studies 
suggest the use of herbs and herbal products feed supplements for healthy fishes in 
culture. Conclusively, the herbal feed supplements promote growth, minimizes stress, 
improves antioxidant and prevents various infections in fishes that will help to produce 
healthy fishes for human consumption. Our knowledge of their application to the health 
and production of aquatic animals appears to be still limited and more studies are 
needed on this topic. 
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DA oui Cali Lis (0j /052 04) (UTBS) Lidl Jatall mel 5 ee JS nf put 2e où ouf xl 
JS ces Sal ailes LA die 112 se past QU cou otalt Gt Cell si Le (UMB) bois 
Jus ce (2) Cala QI qe Lol les x8 075 (1) agde Jane 65 (aaLii) Jébee x 05 aoulee auf de (ion 
Jibs al 2, Dsel > ds de UTBS > UMB plie ol gi gel eébl (3) Gi 5 pe Lil 
(52.17) Déc ie dis JE AS ebet OU glif mis mais met GUN 4 OILE VI sacs a Jsbs ile 
al G OUI 5 def AS bel (252.10) dotés alles Os 3e dje Ji tell cbef Les «(T) able 
(03, $245.02) ati alles G GUSU 5 Clef SU cbef ls ass Nt CL äe da 61.92, ju (1) 
Jb is fe 10.90) ati bles le G JL CS ét Nf ue 10.40 (2) ali Gus 8 JL is abat Jib 
eut ætll ©ebi dit le Le (12.50 411.92) «eût Stat ze (1) abelali 8 JL Se lui cs ail 
se pl Les dit de 6e2/10.34 , .42/10.41) (1) ali, Ale dbles 3 SU tell GUN oiell 4e 
mi GUN se us JE (it Ge 6e2/10.19 3 ,22/10.12) (3) ali, ali plu 3 tt UNI cell 
as Jef bei (3) autel of es (Qi Le % 12.38 , % 16.16) EUYh SU ee JS (1) dll G ess 
ce gs (2010.97) avi Se QU caroxs Bus def (2) ali ebef les LS De G (2010.50) ces 
el di otall G Dual Zlil ou ol Lgelisiut Ke UTBS ; UMB : Ale Of 2e Lui os 

ll I bol coul call ge «ob2l etadlt Lol 

alt 1 

3 otall ge 095 cup otall Jaes (2020 ait sil 5) LA, 443.0 dis otal shuef ja 


Joly allo pull de (adlo sou Nl GI ce pi 3929 pe Ont dolls Bi it is de es Le 
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Le all sn We GSM pulls eus QU Jes 8; G pales bal ob je all xs 
all ut obat of Sel etes anus 8 (2005) Cauet just 459 cadet, ut aol (8 Joar 
cs Goal ges Le aile OÙ all SLA caso esleudl Got null NU eZ D 
Gas dell AU Cosal ëe Dje buse Of des 069 conti Leë x (at Rdadl Mis ae Li uns 
mesh ailell us US (2014 cbigf o 2005 cf) LS 1.98 — LS 1.6 ie rl (ed 
Luis Lidl Lol) OUI G OUEN tes AU LS, aals de JL ce di cent dtall ue 
etal. + 2005 «ati » 2003 ces ef à 1995ixoss je cn) te SUy cible aol CU 
ll AY 5 Gi mal us eu (2014 cssuf ; 2008 cote, Akraim, 2008 

LS Lei ce Aa Lola Le OÙ ou as euoiless hall RU C8 pli oui LE mad es 
gros die Ge le eu Les Gi M USU most ailes 84 js le Lèle jt U esdis 
de Goes Vi 5510 où Ale 3562 555 le pli de Jsell ati adadl CL des cos 
at Je de Aa Gold Lans Ail os G cal sé of Allden, (2001) 5 43 cul 
ML Dal côtes ul OUEN js loeiless Del OUT lil Jaxs of SN 8 LS 
(Khan et al, 2012) as 

polall tu af Les, 3 (sai) castell yen Cigél Rd G Wall altall UNI pacel RAT 0] 
Dig ads ia pes de outs NL REU LT Lis ce de Le dé asus Céan ce tmdlal 
(2015 c434) al Loi 6 pe of OU pue Leds due call se HS La lg 

de gb dues ll Lodl Alle Gill Cisälls Lodb alle OUI plage (I ua os Cug 
Karl Gall ob Gal, aabl sol ailes Lex 

ordi Gba sige .2 

yo) purge GLS bb alé Gal} US ef alé 2elji AE inc ae cui 
PPS dre de de Got JS (lof Lei) alt, ai G sal, 8e able 3 ee (2014) 
où SOU DEN aug GABA Jets elle ON Le Léletest us ous cool sé eléf ns JS QI 
gr it Langf & (a CeVolle Load toouli Bla LJlsille Load älelall GUN pe bas) late 500 
pe QU si le Las Mules auf Q) oblad eus (Mabrouk et al, 2015) ui Ge Le 


(2) Vs Bd mou Lile Di + List Jules né o6 8508 (1) sdb bles 5 ego cali 
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(oi 112) 541 St sue OS (5) Lis Bd deu aile CIS + Wall Jele 5 test 
EN CE du ill be hi ae if Cd ee ol cuit, dl ox ob eds we 
ya SUN 2e el 2e Y EUSs dial) 
Dal Elu .1.2 
NUS ledit AY pds DEN ME Jones él pins Dal alet Uledis ol cal 
Dyall jailes juil sol cle Ms à mue Didi js asbl dy Sr mul us 
der (SU ei cell) GUN pig aus, all G 2 Joli yl ones caille ae Jeb (8 atedll 
pe TUE SUN Leu ouf al L5 jus 3 (2005) lei abs (3 tal ai LI cal 
phssel LAN 35 Cds all 25 oies hou out jgé el 454 aGLal 45 Lett ci cms 
MH Lu JUlS je put crop ds ë Os ce ke À asf LS OUI dé iles 
ET 
bar Yi Jeu .2.2 
ce Gal 5h « (SAS, 2013) Get, past lle bendl OI Giles Y Jedi gr 
pla gisadl o1S (Duncan, 1958) SGis jt past ou sal 

Yiÿ=u+Ti+e; 
LS 
Aug) äial = Yi 
pli Lusl = pu 
12:34 = j és aelel =T; 
Gélgéall Dh 2e 
LU mil .3 
otal Se Lattes le Colle Load älelell aile Cisdle ball Alba OU plagcel 6 alall Cal 
QU pl (le Ra Badel cél 
et Dali 5x Djs.1.3 
AS (gis (2014) sul als afts pe 2e Las ons 1.92 GS gt dj pull Lusih Of mstadl gb 
ëæ djs Je Ledls OS eolle Log aasuli aélall CJisls Lsdl OLSNI atel çgoxll ét 2s" 1.98 
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(1) est @ de is SU GO A Sidi cbr ob ee (1 dotx) el pli 
3 Sol ol dis borne CE 4 Lau «(es 0.2141.60) ssl ice G He (25 0.2042.17) 
O9 (Qlsdi le 0.214,25 1.60 «425 0.1941.70 « ,250.2042.06 ) ati 3 1 ,2 tel 
gilles Ladb deu Bild Cle Ladb OUI dll mu Lune Gb L'EUY G Sd ie 
gr Dj eo Je bo aa Je af QUAI cu ns 210 — as 1.73 oi dis colis 
OS Lydb (blll obgill ce de all de 4x of Knox and Steel (1999) 5 a eut 2 
Butler et al., msi . Walk Jul né ous 5 Ge der (gl OH ne (ef lei dual sé 
ce pl ill &e dj Cle céaxe 6 d'OS lt ol Cle G Luodi CI phase 0Ù (1994) 
ee hdi on pie EU Us ces 3.6 LAS (h nat Ales (3 PH Sh Oje le eaS 4.6 its 
EU cp SGD LA LS (LS ami os 

at 5.2.3 

gli Ge dei üK &uljul oja (6 aa 5 «u 43.34 OS aa La AL Les Of (1) Jsudt cos 
Akraim et 92005 4 ili>l 9 2003 «tuxas jili>l 9 1995 dè9,9 vale (59) All oui le cslul all 
es (Qi de p 42.13, p 45.41) Su G ae ef 5 SU 3 ail 5 bus .(al., 2008 
cbsles au LD de lle Ladl allah lai Cisälle Losdb OLSÂ älelal (égal tt (1) Joudi 
31.92) aJ Les if cet (2) içi 3 SU Leus (u 61.92) ail Les élof (1) äcsedt C3 STI 
ie gaæy (3) ege ad ils ctslall aesags (3) ass ce [Sa bon cussdl cote cales (pu 
icgeæ OÙ (1) Jon se mous (Qi de p 43.00 ; p 44.80) sui JL (8 Lome Ge 4 dal 
( p38.00) (2) icsadi pe ba Last ne (u 45.02) ul 5 G Get ls ŒUYI G aalali 
Ce Dyel ai ape Vège LAN Le pu 0) Au 5 G Lyme Clé 13 , 1 3 dati ose 
nudl lo Ma 2 a CAN las «09 40 — 25 Le plu 2) Ja al OIL Ras 


AalS Vis 
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(it at + dut) Dig uirg Alolaht Lux LUI 233 (axes) alt Duall êjr Dis (1) Jour 


ai L5 yell ë> djs di 
S (ei s (ei 
2.19441.13 cd | 3.18 461.92a | 0.1441.96ab | 0.2042.17a sdb Je GS 
2.51+38.00°° 3.18 +31.92° 0.16+1.73%° 0.2042.06% | aile CI + Lol Les né 0 
2.51+44.35 2.90+44.80 % 0.16+2.10* 0.1941.70%° Label Ji + Lidl Jeles C5 
2.37 + 45.024 3.35 + 43.00% 0.15+1.99Ÿ | O.21+ 1.60 salé 
1.20 + 42.13 1.58 + 45.41 0.15 + 1.95 1.880.2 + Lusll 
43.34 1.92 plall Lui 
(P< 0.05) ay oi leu Ad spl Je Us G des di otlugdli a, b, c, d 
ile Jsb .3.3 


ae Jef di ie 245 ami os eue 9,96 LUI os (3 ae Joel pull Lust Of (2) Jul ms 
0.4249.34 Si Galet JS bus du 9.67 Las dur (sal OLA aulss G (2014) sisi 
Jsbi ile Cia pe Lot (tell jé cuil deg 388 bof 464 eu. 3O4TO.3T EU Gt 
Hill ae bolb Jele O6 ioset JS äylèe (P<O.05) css Gilis de 0.84410.40 sex 
Y Aalil opte Late Jelell cl ioget GG St ue 0.774855 ; led JSb 4 Let ects, ali 
rm 0.8849.24 , . 0.8449.17 al JS Lux OS ue (P70.05) wgine Gas Loges des 
del JL Gaui less ou (P70.05) gx doi des V (2) dont G mes se LS. Le 
+ 0.63410.90 , . 0.6449.82 eus ee EU G 

at Jb .4.3 

Jets pe Giles 2m eds qu 11.02 au os Ga Job lai Lust Of (2) Joutt mou 
JS als Je Le Ji CS a os al Jéb Les elT. 15 os aa Job of nes sit (2005) 
a Jp es WI Lil eus G Akraim et al. (2008) ; (1995) üsss y ce 
ie 355 chel éée 0.25211.75 Si G alt Jb Less OS Ii de cu 12.16 , 13 
Si 291 salu close 355 Re (PLO.05) cg Gis pe 0.47410.30 a JS Ji 3 
0.19410.56 &cyi 3 ai Job bugs OS LS eu 0.51412.50 , ,40.54411.82 y css 
3 NI oleges D pe gum Gils pe 0.35211.92 SUN JL (D) zcçett EU, bol 45, 
+ 0.40410.30 ,  0.3849.94 4 zu JL Les cos (si 352 
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(or D + Lugl)olgtt us Alolalt Gr (ges) RUN Jah (ous) db Jsb (2) Jour 
ue TE 


o o e | 
#0.35411.92 | *0.51412.50 | P0.51410.51 | “0.844917 bob Mess 


Abel) 


°0.40410.07 | *0.51412.38 | *0.64:9.82 | °0.84:10.40 | aile Css + Lay Jeu né 0x5 


°0.40410.30 | °0.*/410.30 | *0.68+10.03 | "0.772855 | aile Css + Lt Mes 6 


80.384994 | 0.54:11.82 | °0.63:10.90 | 0.88:9 24 date 
0.19:10.56 | 0.25:11.75 | 0.30+10.31 0.42:9.34 ssl 
11.02 9.96 elall Dual 


(P< 0.05) age Sy Less ApaV sgall Ji DA CS QG Arts fi otbusli a, b, © 

Lido Lol OUI GS SiE NI 54e .5.3 

mad UNI G lances eu2/8.81 OS mel GUN GG OIUSYI sa pli Lust Of (3) Joxdt cos 
SUN G oils Vi ste OS Gi (2005) itef els als de ef CS ati ode p2/4.80 os 
Dial ls afls ce JA CS ui ode pfls Les «died le 02/2594 6.61 ati, ati 
mel OUNI G Ole su Lu OS de Cu ml el cf M Lai (2014) 
OÙ (3) doute uns 1ee2/9.34 5 G mel SUN G OLENI sue Lune w2/11.02 
mel) UNI G fois) sue Ji bel ali Lidl ae Lot Jelell né dl aoget ssl 
0.6349.75 eu cod; (gi «2 M all cologansg tie (P<0.05) css Giès (0.6946.64) 
gene che os 0.32210.31 Su G e2/Rell SRE sue Lusx os, .0.52410.41, 
Ge (gésamé lie (goms Gilès m2 OL sue Clef dalils Lélel Ci pe Lol Jalell cl 
la I ge Lost Chlell 35 culs bsdb Jatell 

Lsdb (tell cul (asset cdacfs 6u2/0.3449.29 Luis SU mat OUI G OiLE NI sue Luce 
yes Gjlès (-2/0.8347.86) aid SUN G eus ûe (Clef Rili CJisdls bisdt Jelall culs 
pas (3) Jai ce Les etalil aogats All Lidl a List Jules né cdi asset me (P<0.05) 
Dog As Y ES eus 3 Rilall CIN pe Lise Jalell cdi (3522 ce (P70.05) agme de 232 
>a6 dons OÙ (3) Jon cons clall DIE pe Wall Julall cle sdb Jalell cul ge5e2 on Aigine 


bal Lelell cul (oges udools 442) 0.26+8.61 &ts ti 6 at OUI à its 
æ bad de Er le )! : 


http;//www.misuratau.edu.ly/journal/jmuas 92021 sus 51 sell Ealäli als 


Let, Ji a4lal 451,22 Axel AL 
Journal of Misurata University for Agricultural Sciences 
82021 _piauss (5Y1 saxll Galläll als all 


Lilas til — Lol 3j à plat AA alell jai pal 
ISSN 2708-8588 


Gene qe je (P<O.05) cum dla e2/ad OUI Got 4e (Clef aalalls Lélei Cisal 


hall Lil pe List ele LE Cdls Esdb Jalehl cdi 
(ati Dei + Lui) Didi ours Allah Lu pu2/inis Lostit DU G oislait sus (3) Jour 


as CU Lsll UNI 


à el ? g 


10.574350 10.83+7.86 | 0.484755 | ‘0.69410.34 Lol Jales da 


Alell 


°0.6442.08 | "0.8343.37 | °0.5446.62 | °0.69406.64 | aile is + Lol bles nè 05 


%0,68:5.37 | “0.764690 | *0.57+10.19 | *0.63+09.75 aûle Cie + Loi etes 65 


0.622576 | "0.8745.46 | *0.52410.12 | *0.52410.41 aa 
0.26+8.61 0.34:9.29 | 0.32410.31 | 0.42:09.34 Lui 
4.80 8.80 plall Lu sal 


(P<O.05) agne Ses leu Au spl Jets SH us G ds a tea à, b, c, d 

LS Wii Lost DU Aus 6.3 

5 032.57 3 D59.55 LAS mes mal Raeldl OUSU el Lugli OÙ au mis nos 
res à (2003) dé » Cilef aus ml po iles Ÿ au) oa lis «(4 Jsadt) Jisdi le 708.02 
à 76.84 ENS Lualy aille Lootl CUNI aus Of les Gun «sl dtal G sd pale 
vaital als @ (2005) Clef als ce 25 a ol ts Les «el de %7.35 , 14.51 
CSS nee aèclle Lol CUS dus of des ue Lu de aie Gblu ce cul otal coul 
Lsdb (tell cdi âges G SU G dal GUN as Ji de %9.53, %22.86 , %67.62 
SUV G el GUN dus Los sel closed &lè (op Gé (%06.95+69.63) LS Lis 
es Wah ble né ol ip pu (og Gilés CI BST Aalal og Lult Jalall Gill (38522 
e bat Jhlu nè cui ist G EUYI 4 Let SUN aus (P>0.05) Lie Cf d cilal LJI3) 
SSI GR OUNI a Let Lois dll Ji pe Lab Jhtell cal opt je Lalai Lisa 
SUN Bus Los es closed pe pee Gilès (2016.16) JS ES Lt Jalell cl osé 
List Jelell alle Hélall Cia pe List Jalell né cul (asset Of (4) Jeu de BANG EUYI axé 
Ge Lego a (hef LS Lagon pe Loue GE 1 (Ut de 7046.43 , 9044.73) zu CI pa 
(2012.38) Lai Ltall 
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gas Gjbs (203.60+14.20) Lo bell cndi ässat el cils SN GS CU aus 
Li ide Lot (tell cdi os Bla iii ae Lab Jhtell né cuil (gesemé als (P<0.05) 
3 (P70.05) Lune Cl d'a UNI as Less (ul de 3.294467 , %3.60+3.50) 
GUN nds caalalle Rélal Qi pe Lol Jetalt cale ile sa pe Lol Jrlee à coll oteget 
gyes Gas (2014.89) LI Le Lll Jelell cuil âcgems OU GG maQ OUI as its 
Lyme Ga dla OS À leu chélel CI po Load Jales nés Jelell cui (gesemé äte (P<0.05) 

ile QE pe Bolt Jia nés Julell ci (3eset cu (P70.05) 

(it Dati + dughl) Dig Lars Allah Lux Ames dits Lost DU aus (4) Jour 


% ie CAUI % ia CU % ist CUS 
alelli 
°2.48214.89 +3,60+14.20 P4.84+12.38 b7.02416.16 #4.79472.18 %6.95469.63 Lodt Jalu cs 
| ; . . + bal Je nè cs 
°2,84+4.03 3.6043.50 15.55444.73 47.02438.94 5.49:50.66 6.95259.24 
ide Lis 
b2.84+1.21 b3.2044,67 25.55+46.43 #6.41+39.23 #5 .49453.99 P6.34456.42 is + Walt Jeles ox 
#d2,68+11.96 bc3,97+5.88 2b5.23232.34 +7.40436.11 %5.18455.04 b7.33458.00 aslas 
2.71 + 8.02 3.62 + 7.06 5.29 + 33.97 6.96 + 32.61 5.24 + 57.97 6.89 + 60.82 Lugli 
8.02 32.57 59.55 eu Lu ll 
(P< 0.05) gg Go Lgu eV soul Jets CA ë Gras di old a, b, c, d 
Ait 55 .7.3 


Buy pa ml où les Neue 5.71 aa cie 3 el OU G ast 53 el Lg os 
AE 89 Jugu ç (5 Joux) css 37 Ai 55 Se juil De GUN Bulter et al., (1994) 
3S$ Of (5) Jaudt ce ques di de cie 5.47 3 6.05 Lis Sul si G el OUf 
(P<0.05) és Ge (oies 0.35245.2) ai 55 CAS le Lidl ae Loalt Jelell cuil ogat 
ati Adi Ch Lelb Jul On cd Lydb Je ol otesxg ai 
Jill cl geset ŒUNI G Lu (Us Le oies 0.1746.63 ; css 0.3446.18,0.34+6.22) 
cp 0.31+6.59 , 555 0.27+6.23) ai 55 def cbol ill Cisills List Jelall cxdls Lsdb 
au, Lui Qu Lodb Jeudi né cl Gemme tie (P<O.05) qu dl (Ji de 

(Qi de cs 0.144496 , 535 0.294408) 
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(UE 
MISURATA UNIVERSITY 


Ms Allah 
5 e} 
0.27 + 6.23 ‘0.3446.22 Lyglb Jales Ge 
‘0.29 + 4.08 ‘0.344 6.18 aile Lis + Lol Je pe cs 
20.31 + 6.59 P0.35+ 5.20 is + Lab Jele cs 
“6,28 +4,96 |  *0.35+ 6.63 mr 
0.14 + 5.47 0.17 + 6.05 ri 
cal plall Lu sili 


(P<O.05) age Go leu denY sooull Jets DH La Gras si olbusgli a, b, c, d 
ra jell dus .8.3 
ol als bi 46 2017-16 cu L pos sal OUT (3 Comagall &us Of (19BT) cgolote tai 
os ls Y «(6 Jui) 9.89 Gi otal Ge CUT G cran deu plell Just OÙ zut 
url us CS se Cul ot De Gel als 4 (2006) eluli ae Jef LU pe rm 
del de gré ill sl Lait Jhtell cui test GS G sell SU of ati us .%013.6 
ilal CJislle Walt Dell né cl assoc ülie (P<O.05) Gone Gil (210.50) cons aus 
bal Jill x culs Wall (tell cl oteget (P70.05) Lie Gé ds lis «(202.62+8.91) 
s %2.6218.91 , %2.62+8.96) 21 GUb caramel dus CG dalills till oloälls 
Lui GG (P70.05) gym Gas ses pue (Shot G at bi (Qi de 903.4149.51 
.203.46410.91 - 92.094999 ces; als SUV G Abel olegens cars 


(tal Det + dughi) Disdt airs Alolalt Lux UNI G caro edl dus (6) Joux 


7 sx AA 
® G 

2.09 4 9,99 ?° 2.6248.96 * boit filed 
3.46 + 10.91 ? 2.62+ 8.91 * aile LS + Lol Jules à 06 
3.46 + 10.51 % | 2.314 10.50? 5 + Lol Jeles 05 
2.83 + 10.41 ° 3.414 9.51 ® JaLiJ 

1.51 + 10.36 1.39 + 9.47 Dr 

9.89 pla du gl 


(P<O0.05) ae Gi leu des N opel ls DA us G des gi tu a, b, c, d 
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Lo .4 
ol Del ul ONU LE Rs Eds Eh pod ce al and obal dés of Afin 
ON call Fli) ous Ut altiut Ke Cols Ball ablell Gélall Ciälls Lol Jalel cris 
All GA ON pret LS code Ge ASTdis ELA ob ait Leu Lin oluls de) Les 


LÙ Grnil dt che Let) Cause Lélall Clsille Lies 


er 

ego 2 bi cond At ou salt Latless gadl Nul 261, AU os (2014). caf 
le AE US ele EUYI pus 

iubdi RL NT plat dé lé 831 Julsdis Qt Gun oball je ailes (2005) .& «lei 
180-158 : JS saut «ne ultt ut 

polal ile A cul LAN all pdt Gble G ddl ailes (2003) LÉ 5 € «ji 
.38-28 : ,ie GU sax — Lie AU I a le Le 

eg Le si ll enll etiéf He cb Le bat (tell Jeudi ces ue 6 (2015) 4 44 
tube Gel US ciel PUY pus 

pal he ul alé AY oil Cou G culedl aéN Gigi cul (2006) . cell 
.60-45 : 2 sai 422 Ai el, 

pal jh dé Lee Si bla aus muy ee Ce olèciés (1995) fes 4 fie 
46-38 :(1) sa (2) dé 

all 8e as 8e aslett ais 4h &t (2020) LS Galet ag sh Ji ae de 
Has aix AU cop pléf sel iles amd Late Ce Qu (2008) .otule coule 


el le cl) AS eladt HSM ous 6 pure 23 Li 
Akraim, F. IL S., Milad, A. Abdulkarim, A. & Gamen, M. (2008). Wool 
characteristics of Libyan Barbary sheep in North-eastern Libya: I. Fiber diameter and 
staple length. Livestock Research for rural development. 20: (8). 
Allden, W. G. (2001). Feed intake, diet composition and wool growth. University of 
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Abstract 


Cereal straws are deficient in critical nutrients and cannot meet nutrients requirement of ruminant without 
supplementation with nitrogen and energy sources. An experiment was conducted to evaluate the effect of 
urea treated Barley straw (UTBS) (4%W/W) and urea-molasses feed blocks (UMB) on productive 
performance of Libyan Barbary sheep. One hundred and twelve Barbary Sheep were assigned to study 
wool characteristics and randomly distributed to four treatments: untreated straw (control), Urea treated 
straw (T.), untreated straw plus UMB blocks (T;) and urea treated straw plus UMB Blocks (T;). The 
results showed the significant effect of using UMB and (UTBS) on fleece weight, fiber diameter, staple 
length, fiber length, number of crimps on fine and coarse fiber and fiber type ratio. Rams gives heaviest 
fleece weight (2.17 kg) on (T;), while ewes give heaviest fleece weight on control groups. Highest fiber 
diameter on (T.) given by rams (61.92 1) in comparison with other treatment, however, the highest fiber 
diameter was given by ewes on control group (45.02 u). Staple length on rams was the longest on (T;) 
(10.40 cm.), however, it was the longest on ewes of control (10.90 cm). Fiber length was the longest on 
the ewes and rams on (T;) compared with the other treatment groups (11.92 cm and 12.50cm., 
respectively). The results showed that rams had a higher number of fine fiber crimps on (T;) and control 
(10.34/2 cm and 10.41/2 cm., respectively). While ewes had a higher number of fine fiber crimps on 
control and (T;) (10.12/2 cm. and 10.19/2 cm., respectively). The lowest coarse fiber ratio was found on 
the (T.) group for both rams and ewes (16.16% and 12.38%, respectively). It was found that wool fiber of 
rams on (T;) give highest nitrogen percentage (10.50%), while wool fiber of ewes on (T;) give the highest 
nitrogen percentage (10.91%). In Conclusion, UMB and UTBS can be used safely to improve wool 
production of Libyan Barbary sheep. 


Keywords: Sheep - fleece - straw - Urea - feed block. 
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Abstract 


Paratuberculosis (Johne’s disease) is a contagious chronic incurable disease of ruminants, can reduce the 
productivity, and difficult to diagnose and control. It is caused by Mycobacterium avium sub species 
paratuberculosis (MAP). Ruminant paratuberculosis is pathologically similar to human inflammatory 
bowel disease (IBD) which includes three pathological forms; Crohn’s disease (CD), ulcerative colitis 
(UC) and indeterminate colitis or unclassified IBD. The zoonotic concern is much to be detained since 
MAP is heat resistant and is capable of hiding inside white blood cells. In the current study the presence 
of acid-fast bacilli compatible with MAP in faecal and tissue smears were microscopically examined 
using Ziehl-Neelsen stain technique. During the period from the 9% of November 2017 to 7° of March 
2018, a total of 27 faecal smears and 14 tissues smears gathered from 12 sheep and 15 goats were 
tentative infected with paratuberculosis (depending on the clinical features). These animals 
representing19 commercial herds in various locations in Northwestern Libya. Eighteen (66.6%) faecal 
smears demonstrated clumps compatible with acid-fast bacilli. Ten animals (71.4%) were positive 
depending on the presence of the same microorganism in tissue smears. Moreover, positivity of 
combination of both faecal and tissue smears was 85.7%. Additionally, our results indicate the importance 
of ileocecal Ilymph node as a target tissue for the detection of MAP. The findings of the present study 
reveal that Ziehl-Neelsen stain procedure is indicated for the rapid identification of MAP existing in 
faeces and tissues. Furthermore, this high occurrence showed a require for the applications of a vigorous 
programme to control of small ruminants paratuberculosis, established on more sensitive tests, improving 
juvenile livestock administration, and rising biosecurity procedures. 

Key words: Mycobacterium avium; Paratuberculosis; Sheep; Goats; Zoonotic; Crohn's 


Disease; Ulcerative colitis 


1. Introduction 


Paratuberculosis, or Johne's disease, is an infectious disease caused by Mycobacterium 
avium subspecies paratuberculosis (MAP) which is an extremely slow-growing, gram 
positive, facultative intracellular, mycobactin J dependent and acid-fast bacteria. It 
mainly affects domestic and wild ruminants, causing chronic granulomatous enteritis 
(Maroudam ef. al., 2015). Paratuberculosis has a long incubation period and is 
characterised by progressive and fatal weight loss, accompanied by diarrhoea (Chiodini 
et. al., 1984). The public health concern like a correlation of MAP with Crohn's disease 
(CD) has been thrashed out debatable (Rosenfeld and Bressler 2010). This argument 
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was commenced by a clinical and pathological similarity between two chronic 
inflammatory bowel diseases (IBD); paratuberculosis in cattle and CD in humans 
(Dalziel 1989). As predisposing factors in patients with CD, deficiencies in antibacterial 
defense mechanisms, genetic polymorphisms associated with disorders in autophagy 
processes, activation of autoimmune components, and loss of integrity of the epithelial 
barrier have been documented (Autschbach er. al., 2005; Lowe et. al., 2008; Klionsky 
2009). Among the possible aetiological agents of CD, bacteria such as MAP, 
Pseudomonas spp, Helicobacter spp and Yersinia spp, in addition to infection with the 
Epstein-Barr virus and other intestinal viruses, have been described. A factor that makes 
the causal association with such microorganism’s complex is the significant 
modification that the intestinal commensal microbiota of patients with CD presents with 
respect to healthy people, a situation that can contribute to the severity of the disease 
and determine the success of the treatment (Lowe et. al., 2008; Frank er. al., 2007; 
Kirkwood et. al., 2009; Sutton et. al., 2000; Laharie et. al., 2009). 

Ziehl-Neelsen staining method (ZN) is conventionally used in the laboratory for the 
diagnosis of mycobacterioses due to its simplicity and speed (Steingart et. al., 2006). As 
for the identification of MAP in smears stained with Ziehl-Neelsen technique from 
faeces, intestinal mucosa or visceral lymph node samples are considered a useful 
method for rapid and economical way to obtain the diagnosis, depending on the 
visualization of acid-fast bacilli (AFB) aggregates, which can be excreted intermittently 
(Stewart er. al., 2004; Gerish et. al., 2018). 

In the more advanced cases of the disease, the diagnosis offers no doubt, since the 
bacilli are very abundant and adopt a characteristic arrangement in clumps, due to the 
maintenance of the structure that they have inside the macrophages (Cheng er. al. 
2020). In cases where the number of bacilli is lower, the diagnosis becomes more 
difficult, since the sample under examination under the microscope may not allow 
visualization of the mycobacterium due to its small amount. In the cattle, the appearance 
of bacilli with characteristics similar to Mycobacteriun avium  subspecies 
paratuberculosis, with the only difference that they do not form aggregates, and may 
induce false positive qualifications (Gerish er. al., 2018). However, this technique only 
provides a presumptive diagnosis of mycobacteriosis (Collins er. al., 1993), presenting 
low sensitivity in the early stages of the disease, although when the individual presents 
itself in the clinical phase, it reaches practically 100% sensitivity (European 
Commission 2000). Still, in relation to sensitivity, it hardly provides information in 
subclinical cases. When faecal samples are included from animals with clinical and 
subclinical infections from farms with a history of paratuberculosis, the sensitivity has 
been estimated at 36.4% (Zimmer et. al., 1999). The present research objected to 
ascertain the epizootiology of M. avium subsp. paratuberculosis in faecal and tissue 
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smears from ovine-caprine individuals are suspect infected with this aetiology, 
predominantly, in simple-equipped laboratory, lacking of sophisticated infrastructure. 


2. Materials and Methods 


In the period between November oh 2017 and March qu 2018, samples of faeces and 
tissues were collected from 27 mature sheep and goat (of both sexes, and different 
breeds), whose presumptive infected with Johne's disease based on the clinical 
manifestations (diarrhoea, loss of body weight "up to cachexia in some cases", 
submandibular oedema "bottle jaw", and decrease of milk production). These animals 
represent nineteen commercial herds in numerous places in Northwestern area, Libya. 
Faecal samples were collected aseptically and individually by direct extraction from the 
rectum with a sterile glove. Subsequently, they were introduced into a sterilized 
polypropylene tube, properly labelled. Tissue samples obtained immediately after death 
or sacrifice of moribund cases, and eviscerated tissues (ileocecal valve, ileocecal and 
mesenteric lymph nodes) of the animals were also reserved in sterile polypropylene 
containers. The specimens were kept refrigerated at 4°C. On the day of the samples 
receipt, a faecal smear was carried out in the laboratory, in order to determine the 
presence of mycobacteria. The smear was prepared on a glass slide occupying the entire 
surface of the same, with the help of a lingual depressor of wood, without any previous 
dilution. In the tissues, the scalpel was scraped with a scalpel blade, and in the case of 
the lymph nodes, by direct impression of the portion of the sample on the slide. 

The preparations were stained according to the method of Ziehl-Neelsen (Zimmer er. 
al., 1999). The smears were fixed to the flame and then covered with the phenolic 
fuchsin dye. The slides were heated for five minutes, until vapors were released without 
boiling. After being washed in running water, the discoloration was done for 90 seconds 
with alcohol-acid solution. It was again poured into running water, and the contrast was 
assessed for three minutes with the malachite green dye. They were allowed to dry on 
filter paper and examined in at least 100 fields with an oil immersion objective (1000x). 
The smears were classified as negative or positive, according to the presence or absence 
of characteristic AFB (Gerish et. al., 2018): negative - absence of AFB compatible with 
M. avium subsp. paratuberculosis;, and positive - presence of AFB of atypical 
morphology or large amount of AFB alone or presence of AFB aggregates compatible 
with M. avium subsp. paratuberculosis. Altogether, two laboratory technicians were 
included in the microscopic inspection of the specimens. To enhance the perfect 
reproducibility of the examination, every positive or suspicious smear was re-inspected 
microscopically by a second technician before a definitive conclusion on the analysis 
result was executed. 

The data were evaluated and statistical comparisons were achieved by SPSS (SPSS for 
Windows, Version 17.0, Rainbow Technologies”). To compare the efficacy of the 
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techniques in the different samples, Choen's kappa coefficient (x), which measured the 
non-random proportional concordance between two tests according to sample type 
[faecal or tissue smears] (Altman 1991) on the results obtained in two methods was 
used. A value of x of 0.5 indicates a moderate level according to the techniques. A value 
of «> 0.80 represents excellent non-random proportional agreement. For this 
calculation, WIN Episcope 2.0° program (Blas et. al., 2004) was used. 


3. Results 

Out of the 27 faecal smears examined, 18 (66.6%) showed clumps compatible with acid 
fast bacilli, being classified as positive. From 14 tissue smears examined, 10 (71.4%) 
presented acid fast bacilli compatible with MAP. The simultaneous application of the 
method in faeces and tissue samples presented better diagnostic value, analysing 12 
animals as positive (85.7%). The results are shown in Table 1. 


Table (1) Results of faecal and tissue smears of 27 animals demonstrate clumps compatible 
with acid-fast bacilli on microscopic examination after Ziehl-Neelsen staining 


Combination of both 
Faecal smear Tissue smear Brel and UE SEE 
Result 
n % n % n % 
Positive 18 66.6 10 71.4 12 85.7 
Negative 9 33.3 4 28.5 2 14.2 
Sensitivity (%) 66.6 71.4 85.7 


The technique revealed the largest number of positive samples in the ileocecal valve 
smear, ranking 4 of 5 smears (80%) as positive. From the mesenteric lymph nodes, 3 of 
4 smears (53.8%) positive results were found. Moreover, the ileocecal valve presented a 
positive percentage of 33.3%. The results of the tissue samples are shown in Table 2. 


Table (2) Positivity of Mycobacterium avium subspecies paratuberculosis in different 
tissue samples microscopic examination after Ziehl-Neelsen staining 


Tissue Positive/No. of Sample % 
Ileocecal valve 1/3 33.3 
Ileocecal lymph node 415 80 
Mesenteric lymph node 3/4 75 
Total 10/12 83.3 


According to the finding of combination of both faecal and tissue smears, the overall 
prevalence of paratuberculosis in sheep and goats was 7 (87.5%) and 5 (83.3%), 
respectively Table 3. 
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Table (3) Illustrate the positivity rates (%) of paratuberculosis in sheep and goat 
according to different smear methods. 


: Combination of both 
Faecal smear Tissue smear È 
faecal and tissue smears 
Method No NE 
No. of ected No. of Nage 19 of 
examining animals examined . examined infected 
Animal : ; animals : . 
; animals (%) animals : animals animals (%) 
species (%) 
Sheep 14 10 (71.4) 8 6(75) 8 7 (87.5) 
Goat 13 8 (61.5) 6 4 (66.6) 6 5 (83.3) 
Total 27 18 (66.6) 14 10 (71.4) 14 12 (85.7) 


Table 4 shows the percentage of agreement and the result of the kappa index for the 
comparison of Ziehl-Neelsen method in the two types of samples. In 9 animals, the 
results of faecal smear and tissues were coincident. It is also possible to observe that the 
two faecal smear of an animal had compatible bacilli that were not observed in the 
tissue smear. Conversely, there was one animal had a positive result with Ziehl-Neelsen 
staining tissues, but it was not possible to observe compatible bacilli in faeces. The 
observed agreement was 71.4%, and the result of the index was equal to 0.45. A value 
between 0.41 and 0.60 represents a moderate agreement (Altman 1991). 


Table (4) Comparison between results of ZN staining method in faecal smears and 
ZN staining method in tissue smears. 


ZN staining method in tissue smears 
ZN staining method in F 
faecal smears (n) - (n) Total 
+(n) 9 2 11 
- (n) 1 2 3 
Total 10 4 14 


4. Discussion 

Although the number of samples was limited, the sensitivity presented individually and 
in combination by Ziehl-Neelsen method in faeces and tissue smears was elevated 
(87.5% in sheep, and 83.3% in goat), higher than the 36.4% observed in faeces by 
Zimmer et. al., (1999), in a study of infected cattle. The diagnosis of paratuberculosis in 
small ruminants is particularly difficult. There is no benchmark examination to 
revealing all infected individuals. MAP cultivation is regarded as to be the most 
consistent reference standard procedure. However, the bacterial growth is slow, so the 
results of examination need a longer period up to at least several weeks to determine the 
infection. Serological tests combined with clinical, bacteriological examinations (Pavlik 
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et. al., 2000; Gerish et. al., 2018) and histopathology (Perez et. al., 1997) have been 
used conventionally. In subsequent years, there has been an increase in molecular 
techniques in the diagnosis of paratuberculosis to solve the identification approach 
problem (McKenna ef. al., 2005). However, compared to Ziehl-Neelsen (Acid-fast) 
method, these expensive and time-consuming techniques require specialised personnel. 
Ziehl-Neelsen stain method is fast, cheap and allows a first diagnostic approach that 
should not be ruled out, being within the extent of simple equipped laboratory (Gerish 
et. al., 2018). Ziehl-Neelsen staining of faecal/ tissue smears from suspected animals is 
used as a substitute option for reaching to diagnose with the alike restriction of least 
sensitivity. Hence, the determination of MAP in faeces or faecal cultures has been likely 
just in the excretors of individuals with restricted sensitivity (Gerish er. al., 2018). The 
presence of isolated AFB from environmental sources is relatively common, which 
makes diagnosis difficult due to the low specificity of the technique (Gerish et al. 
2018). The visualization of bacilli in faecal and tissue swabs is a rapid and sensitive test 
that provides good results in small ruminants. In the more advanced cases, there is no 
doubt when mycobacteria adopt a characteristic association of clumps, attributable to 
the preservation of the structure they had inside the macrophages (Cheng er. al., 2020). 
Although in cases where the bacterial load is low, it is possible that no bacilli were 
detected on microscopic examination, which could explain the negative results to Ziehl- 
Neelsen staining and positive results in other techniques. 

Comparing the results obtained from the microscopic examination of faeces and tissues 
by Ziehl-Neelsen method, we observed differences that can be elucidated in numerous 
approaches. The demonstration of a positive sample in the faecal smear, and negative 
tissue smear, may reveal non-specificity of the microscopic examination. It may also be 
explained by the scraping for the impression to be done in the wrong place due to 
incorrect collection of the lesion fragments to be cultured in the case of diffused lesions 
(Gerish er. al., 2018). The observation of compatible bacteria in the tissues, but not in 
the faeces can be attributed to the intermittent excretion of small amounts of 
microorganisms in the faeces (Pavlik er. al., 2000) or because the bacterial load is 
greater in the tissues than in the faeces, facilitating observation of MAP from this 
material (Huda and Jensen 2003). As MAP is not homogeneously distributed in feces, 
faecal smear results may vary, especially in poor excretors (Visser 1999). The results of 
our study, exhibit that the faecal smear was the method with the lowest sensitivity 
(66.6%), detecting the lowest number of positive samples. From the tissues (ileocecal 
valve, ileocecal lymph node, and mesenteric lymph node), 10 animals (71.4%) were 
classified by Ziehl-Neelsen method as positive, and 4 as negative (28.5%). In spite of 
14.2% of the animals were not detected by Ziehl-Neelsen method in different examined 
smears and despite the small sample size, the findings of this report strengthen the value 
of rapid microscopic examination in sheep and goats with disease-compatible semiology 
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as a first technique easily performed. It is suggested to be used as a routine diagnostic 
method regardless of the use of other microbiological techniques. These results also 
emphasise the need to use Ziehl-Neelsen technique as a method of rapid confirmation of 
clinical cases submitted to necropsy (Gerish er. al., 2018). The faecal smear is an 
examination within the reach of the veterinarian who may make an initial observation of 
the animal under field conditions in the advanced stages of the disease. Furthermore, in 
combination with tissue smears during the perform post mortem techniques, it is very 
important to diagnose the infection in the herd. The findings of the current study reveal 
that Ziehl-Neelsen staining method is indicated for the fast detection of MAP existing in 
faeces and tissue smears. In the present study, Ziehl-Neelsen staining was superior for 
the diagnosis of tissue smears in ileocecal Iymph node (80%). The preparations of this 
tissue gave the greatest number of positive results. This study attends on Ziehl-Neelsen 
stain method for detection of paratuberculosis. The PCR technique for straight 
identification of MAP in the faeces could provide a substitute option for the evidencing 
proof of a clinical tentative judgment, offering prompt results and a diagnostic 
sensitivity equal to microbiological cultivation (Alinovi et. al., 2009). Conversely, the 
expenses of a PCR technique are habitually relatively elevated than those of a 
serological test, as well as requiring a special equipment and trained persons. 
Furthermore, reach to a certified PCR analysis for standard diagnostic examining faecal 
specimens is until now unavailable in all countries where paratuberculosis is enzootic. 
In those situations, the serological tests present an inexpensive and credible, useful 
option to confirm of clinical paratuberculosis. Revealing of the infection relies on the 
existing of Mycobacterium avium subspecies paratuberculosis in the faeces or tissues 
by cultivation, serological or nucleic acid recognition methods. The choice of 
examination depends on the availability and rate of sensitivity needed at individual 
animal or herd level. The particular main trouble with paratuberculosis combat is the 
hardness of revealing the subclinically "shedder" infected animals. From this current 
study, we conclude that Ziehl-Neelsen stain method is suitable for use in emerging 
situation and is a good alternative to more sensitive testing at distant inaccessible 
locations, as well as in traditional laboratories. Furthermore, the high prevalence of 
paratuberculosis in examined animals that demonstrates a necessity for the application 
of paratuberculosis control plan in countrywide, based on testing, improving young 
stock administration, and intensification hygiene procedures. The hypothesis of MAP as 
a causal agent of CD arose from the identification of this pathogen by direct isolation 
from affected intestinal parts of CD patients. This clinical strain was also pathogenic for 
laboratory animals and was able to reproduce paratuberculosis in experimentally 
inoculated ruminants (Chiodini et. al., 1984). Nevertheless, since then multiple studies 
have been carried out to verify this association, with variable results where the 
identification of MAP has not constantly been achieved in immunocompromised 
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patients and conversely, it has also been detected in healthy individuals (Grant 2005). 
With this background, obtaining definitive conclusions has become complex and has 
generated controversy regarding the association of biological agents and the 
development of this disease. Regardless of this, several research both at the molecular 
and epidemiological fields are motivating to consider in order to elucidate these 
questions. 
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Abstract 


Libya has a long coast which is more than 1970 km that is rich with different types of fishes. Fishes have 
a high nutritional value and people depend on them to cover their nutritional needs like proteins, minerals 
and vitamins. In the last years, many human activities such as nuclear and industrial wastes dropped in 
seas and oceans have caused high pollution with heavy metals. These pollutions are transmitted to 
consumers directly causing different dangerous diseases like cancers and metallic poisoning. To study 
this pollution, different types of fish samples have been collected randomly from local fish market in 
Misurata city, wet digested, and the heavy metals were determined with atomic absorption spectrometer. 
The results were compared with standards of WHO & FAO. The average concentrations of heavy metals 
(Hg , Cd , Pb , Cu ,Cr, Ni, Zn, Mn, and Fe, respectively) for different types of fish were as follows: 
Sardine fish (Sardinella maderensis): 0.005, 1.58, 0.25, 0.20, 0.25, 0.56, 0.37, 0.26, 0.99 (mg/kg), Sea 
dog fish (Galiorhinns galeus): 0.007, 1.97, 0.16, 0.19, 0.35, 0.56, 0.37, 0.26, 0.59 (mg/kg), Farroj fish 
(Epinelus mrgintus): 0.004, 2.16, 0.58, 0.71, 0.46, 0.65, 0.85, 0.27, 0.77 (mg/kg), Trillia fish (Mulhus 
barbahus): 0.003, 1.65, 0.41, 0.29, 0.55, 0.45, 0.75, 0.46, 0.67 (mg/kg), Kawally fish (Scomber 
japonicas): 0.002, 0.77, 0.65, 0.19, 0.77, 0.45, 0.96, 0.45, 0.69 (mg/kg), and Rzam fish (Auxis rochei): 
0.00, 0.00, 0.15, 0.49, 0.38, 0.29, 0.37, 0.48, 0.41 (mg/kg). this kind of works can help to assist local and 
state health services in their deliberations concerning such contaminants in local fish. 


Key words: Fish - Heavy metals - Atomic Absorption Spectrometer — Health - Toxic. 


1. Introduction 

In last year's high metallic pollution occurred most of seawaters from sewage drains and 
petroleum ships that caused high pollution of fish with heavy metals like Mercury (Hg) , 
Leader (pb), Arsenic (Ar), Cupper(Cu), Iron(Fe) Cadmium(Cd), Zinc(Zn), Nickel(Ni), 
Manganese(Mn), and Cromium (Cr) that will be if increase more than recommended by 
WHO&FAO carcinogenic, causing Colon cancer (Carlene, E. ef al,1989), the last 
studies showed high infected cases of toxicity with heavy metals after consumption of 
fish hunted from sea, so we have risk of high pollution because of domestic wastewater, 
industrial wastes and drains of petroleum ships (Cunningham, W.ef al,2004), (Bosket, E 
et al,2014), Lead, cadmium, copper, mercury, and nickel are toxic priority pollutants 
that commonly interfere with the beneficial usage of wastewater for irrigation and 
industrial applications(Cunningham, W. et al,2004), In recent years, contamination of 
sea water by heavy metals is becoming major problem for aquatic life and human 
health (Perez M ef al,al,2003), (Cunningham, W. et al,,2004), Therefore, there has been 
constant effort to measure the impact of these metals on aquatic systems such as sea 
water and these researches are becoming increasingly significant owing to the biological 
no degradability and chromic toxicity resulting from the accumulation of theses metals 
in vital organs of man (FAO. (1983). FAO Fish Circ, 464: 5), The present study 
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attempts to analyze the level of some heavy metals (Hg, Cd, Pb, Cu, Cr, Ni, Zn, Mn, 
and Fe) in different types of fishes (sea dog, Farroj, Trillia, Kawally, Sardine, and 
Rzam) which sold in local markets in Misurata city - Libya. 


2. Materials & Methods 

2.1. Sample preparation 

This study was conducted between January and June - November 2018. 30 Samples of 
different specs of fishes collected from local fish market in Misrata city. The types of 
studied fishes were: Farroj Epinphelusmarginatu), Sea dog (Galiorhinns galeus), Trillia 
(Mulhus barbahus), Rzam (Auxis rochei), Kawally (Scomber japonicas), and Sardina 
(Sardinella maderensis). All samples were analyzed in triplicates and the average was 
taken.The samples need to be brought into clear solution for analysis by the Atomic 
Absorption Spectrometer. For this reason, the samples were first digested with 
chemicals where the organic matrix was destroyed and left the element into a clear 
solution. " Wet Digestion" method has been used in the present study. 0.50 gr of dried 
sample is treated with 5 ml mixture of HCI: H,SO4: HNO; (1:1:1) and then digested on 
electric hot plate at 90°C and the temperature of this mixture was gradually increased to 
120°C until brown fumes appeared, indicating completion of oxidation of organic 
matter. The organic matrix was destroyed and left the elements into clear solution, after 
cooling the clear solution was filtered into 10 mL volumetric flask and completed to the 
mark with de-ionized water, and a blank digestion solution was made for comparison. 
2.2. Sample Analysis 

Atomic absorption measurements were made using a Shimadzu AA-7000 with 
Deuterium lamp (D2-lamp) background correction and hollow cathode lamps. Air- 
acetylene flame was used for determination of all the elements. The AMA254 
Advanced Mercury Analyzer is used to determine mercury content. 


3. Results and Discussion 

All the reagents used were of the analytical purity (Merck, Germany). The working 
solutions were prepared immediately before the analysis from the basic solution with 
1000 mg L'' concentration for all metals. For the preparation of standard solutions high 
purity Milli-Q water was used. The glassware and polyethylene containers used for 
analysis were washed with tap water, then soaked over the night in 10 % HNO3 
solution, rinsed several times ultra-pure water to eliminate absorbance due to detergent. 
Analysis of all fish samples indicated their contamination by some heavy metals 
residues, exhibiting a wide array of hazardous impacts on human health. Beyond certain 
limits, all metals turned to be toxic to human body. This could be applied to essential 
minerals like Fe; Zn and Cu, as well as non-essential metals and metalloids like Pb and 


Cd compounds. The concentrations of heavy metals in analyzed samples are reported in 
Table (1). 
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Table (1) Mean concentration of heavy metals in fish samples 


E Mean concentration of heavy metals (mg/k 
RL "Ni . d Mn Fe 
Sardina | 0.005 0.56 | 037 | 026 | 0.99 
0.92 0.32 | 1445 | 210 | 3.84 
…… Ma 054 | 056 | 037 | 059 
0.53 0.72 | 539 | 148 | 2.94 
Faroi | 0004 0.65 | 085 | 027 | 0.77 
0.44 0.26 | 1829 | 188 | 2.34 
| 0.003 | 55 | 045 | 0.75 | 046 | 067 
A 137 | o17 | 941 | 152 | 628 | 031 | 3213 | 529 | 623 
Kawally | 0002 | 077 | 5gs | 019 | 077 | 045 | 096 | 045 | 069 
0.31 | 0017 | 25 | 11 | 116 | 0.05 | 116 | 160 | 2.74 
049 | 0.38 | 0.29 | 0.37 | 048 | 041 
ZE M | OS 50 | 665 lou | 273 | 176 | 459 


In average, cadmium was the metal detected at highest levels in all fish samples (0.00 — 
2.16 mg/kg). The increase of cadmium level in human body could cause serious 
problems in kidney and liver, vascular and immune sys. The next major element 
detected in our samples was iron (0.41 -0 .99 mg/kg). Iron is an essential element and is 
crucial for the building up of red corpuscles, which in turn are essential for formation of 
hemoglobin, the oxygen-carrying pigment in red blood cells. It is also used against 
anemia, tuberculosis and disorder of growth. In average, lead, copper, chromium, 
nickel, and manganese have almost the same concentrations (0.35, 0.32, 0.46, 0.49, and 
0.38 mg/kg) but their concentrations are lower than zinc (0.64 mg/kg). Zinc as an 
important constituent in promoting growth and regulation was sufficiently found in 
most of the samples. It is very important for nerve function, male fertility, stimulation of 
vitamins and formation of red and white corpuscles, healthy function of the heart and 
normal growth. The copper contents in fish samples were less than the FAO-permitted 
level of 30 mg/kg (Perez M et al, 2003), Mercury is found in all fish samples in low 
concentrations (0.002 — 0.007 mg/kg). Intoxication by elemental mercury or by methyl 
mercury is revealed primarily by changes in behavior and by neurological signs. 
Specific sensory symptoms are also prominent in human methyl mercury poisoning. 
Methyl mercury may induce alterations in the normal development of the brain of 
infants and may, at higher levels, induce neurological changes in adults. Children 
exposed to methyl mercury prior to birth may experience negative effects on their 
mental development. Heavy metal concentrations had the following order: Cd > Fe > Zn 
> Ni> Cr >Mn- Pb - Cu > Hg. All elements levels indicated significant differences 
between the fish samples. Sardinia fish, however, is the most polluted among the other 
types of fish. The distribution of concentrations of element in each fish sample are 
shown in Figure 1. Exposure of fish to elevated levels of heavy metals induces the 
synthesis of metallothioneine proteins (MT), which are metal binding proteins. Fishes 
are known to possess the metallothioneine proteins. Metallothioneine proteins have high 
affinities for heavy metals and in doing so, concentrate and regulate these metals in the 
liver (Perez M. et a1,2003), Metallothioneine proteins bind and detoxify the metal ion 
(Perez M et al,2003). 
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4, Conclusion 


The present study revealed that the heavy metal contamination in different types of fish 
from local market in Misurata region. Based on the fish sample analysis the 
concentration of Cd recorded higher in all samples. The level Pb, Zn, and Cu does 
exceed the acceptable levels for Libyan food regulations. The level of the heavy metal 
concentration in fish samples follows order: Cd > Fe > Zn >Ni>Cr>Mn>Pb> Cu. 


5. Recommendations 

1. Stop draining waste water in the sea 

Making new recycling waste water stations in all coastal cities 
Improve the ecology preventing offices to improve eco-wariness 
Monitor the illegal ships that drain waste water in sea water 
Control in all fish markets to stop pollution in ecology 

Improve the health awareness in peoples 


DR D À 
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Study of inventory and estimation of the nutritional value of the 
available forage resources for small ruminants in the western region of 


. 
Libya. 

*Rafiq M. Al-tajouri Ayad AL AI-Madouk Aisha A. Buhaih Muhammad Al. AI-Talib Ali Y. Abu Hamed Mansour M. Zaid Ali AI-Nifzawi 
Agricultural and Agricultural and Agricultural and Agricultural and Agricultural and Agricultural and International Center 
Animal Research Animal Research Animal Research Animal Research Animal Research Animal Research ki for us 

Center - Libya Center - Libya Center - Libya Center - Libya Center - Libya Center - Libya esearch in the Dry 


Areas (ICARDA) 


*atajori.m(@gmail.com 
Abstract 


The study was conducted at the Agricultural Research Center by the Animal Nutrition Team of the 
Animal Production Department with the aim of inventorying the available fodder resources for small 
ruminants in the Western Region and estimating their nutritional value. Study sites and collecting fodder 
samples from all sites identified within the scope of the study. After that, the forage resources were 
divided and classified according to the type and nature of the forage. 

The results of the chemical analysis of the collected fodder samples showed that they contain varying 
nutritional value that varies according to the type of feed. Some of them were rich in protein, such as 
alfalfa turnip (Safflower) 17%, which comes at the forefront of feed in terms of its high nutritional value, 
while some of them are poor in protein. Or the nutritional value in general, such as barley straw 2.5 and 
others. 

The study also showed that there are other feed sources that have not yet entered the list of official feed 
materials, which are agricultural residues known as (non-traditional feed) due to their low nutritional 
value and high percentage of indigestible fibers in them because they contain lignin. The intrusion of this 
part of the fodder into the scope of the study is its wide availability locally and the cheapness of its price, 
especially with the scarcity and high prices of other fodders so that they are good fodder alternatives. 
Choosing this type of study, which is to inventory the available forage resources and assess their 
nutritional value at this time and with low capabilities, is a positive thing for the results we obtained from 
this study. 

Key words: nutritional value - feed materials - rough fodder. 
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Abstract 


Data collected from weekly records during rearing period for 24 Barn of parent and grand parent of 
Hypeco, Avian and Shaver breeds at Ghot Asultan and Tawarga progect. Records of Hypeco breed were 
during years 1986 to 1991 under the Dutch management. Records of Avian breed were during 1993 to 
1996 and records Shaver breed were during 1998 to 2001 under Libyan management. Hybrid vigor was 
estimated for each breed separately. We consider grand parent lines À, B, C, and D as parent and the 
offspring are AB male line and CD female line. Hybrid vigor was estimated for daily feed consumption 
and body weight during rearing period. Positive hybrid vigor was recorded for daily feed during growth 
period in female and male lines of Hypeco (1.3 % , 16.5 %) and for Shaver (2.7 %, 16.9%), respectively. 
In contrary to the estimates in Avian breed where it was negative (-15.26 %, -10.9 %). In addition, 
positive hybrid vigor was found in body weight during growing period in male line and negative in 
female line of hypeco breed (3.12 %, -18.7 %), and in Shaver (3,4 %, -11,4 %), respectively. In contrary, 
the estimates of hybrid vigor were negative in Avian breed (-16.7% , -23.8%) in male and female line. 
Breeds showed differences in hybrid vigor in economically important traits must be considered in 
selecting appropriate breed under Libyan conditions. 


Key words: Hybrid vigor-feed consumption- body weight-poultry breeds- Hybeco- 
Avian-Shaver. 
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